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ABSTRACT 

The report reviews current li terature dealing with past/present/ 
future mechanisms to assist workers' adjustment to technological change. A basic 
concern of the study is what level of government policy, if any, is needed in this 
area. , Part 1 is a discussion of the conceptual impact of technological change on 
the labor market. The four chapters of Part 1 are directed to the effect of 
technologi cah change on employment as related to production function, input prices, 
demand shifts, and skill sector requirements; worker adjustment to technological 
, change through private/public adjustment mechanisms; other relationships betWeen 
^ workers and technological change; and adjustment mechan i sms and social well-being. 
Part 2, a'review of current literature from 1965 through 1973, is-anticipated to 
be representative of total work in the area. Chapter 1 of Part 2 summarizes 
findings on worker displacement, analyzes policy recommendations in the literature, 
/and indicates needed research. Chapter 2 focuses on which types of workers are 
affected by technological change (skill,/^ge, sex, ethnic groups, occupation, and 
industry). Chapter 3 reviews the private/public adjustment mechanisms and which 
workers benefit most and least from these adjustment mechanisms. An extensive 
bibliography accompanies Part 2,* ' (EA) . ' 
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PREFACE f 



This report was compiled for the National R8iD Assessment Program 
of the National Science Foundation to provide a ba^is for further research * 
into the area of technological (::hange and employment, and changes in worker 
well-being. The specijfie assignment dealt with the knowledge of the types 
of mechanisms which are available to workers to use in adjusting to tech- 
nological change, what are the policy issues involved, arid what are the 



areas^Avhere more research is needed/ This is'** one of several related, 
often overlapping, pfojects funded by the R&D Assessment Program of the. 
N^S.Ft investigating tlie relationsliip between technological change and 
social well-being. 

The deepest "gratitLjde and thanks goes to project research associate, 
Mary Stevenson, without whose participation the project would never have 
reached a conclusion. Thanks goes also to my faculty associates for their 
advice and [jatlence with my questions --Steve Seninger, Garth Mangum , 
Thayne Robson, and Chris King. The research assistants who, along * , 
with Mary Stevenson, reviewed the mass of existing literature in the 
field are Connie Johnsen, Margaret Redmon, Gail Shields, Jolm Amnion, 
Robert Ellsworth, Scot Stradley, and Robert Murphy: 
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Appreciation is also strongly expressed, for the work of Jane Bradley 
who edited the copy and to Linda Ewing and Mari Lou Wood who super- 
vised the typing ahd reproducing of the report. 

The many constructive remarks of Professors ]• Simler, Robert 
Aronson, FreA Masserik, James Stern, and Jack Stieber plus those of 
Barbara Bums and Dr. Rolf Piekartz of the N.S.F., are incorporated into . 
the final draft of the report. Responsibility for the final project, especially 
for all errors and omissions, rests , with the autlior, 

. \ . . ■ , - - - 
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.INTRODUCTION 



The purpose of this paper is to consider the current literature 
•dealfng with mechanisms .which have beeai used, are used now or might 
be used to assist workers' adjustment to technological change which affects 

9 

their Employment and earnings. These mechanisms may range from 
simply letting the workers become unemployed and all6wing the '^market'* 
to work as it may, to elaborate adjustment mechanisms set up by labor ^ 
, groups^ management and /or governmental agencies. 

A basic question of the study is what level of policy, Tf any, is 
needed in this area of economic activity. If the technolbgical impact on 
workers is very slight, or if the private sector is handling workers* 
adjustment well, then no active government policy may be needed .beyond 
aiding full' employment growth. If the^ private sector appears to be able 
to handle the adjustment process adequately' with the aid of better information, 

the government policy might consist sihifil5(^ of improving the flow of in- 

\. . . ' 

formatioQ. If problems do appear and persist as a result; of technological 

change, then active government intervention may bb called for in order 

J 

4 ■ 

to maintain workers' ^ncome -earning piptentials and stability in the economy. 

-The study gives attention to which groups or types of work<?rs are 
reported as affected by technological change', what mechanisms, ijf any, exist 



I 

I 



to aid the workt?rs* adjustment; and which workers benefit mosf/rom 
/these mechanisms. Recommendations for changes contained in the present 
state of the arts" are outlined and criticized. The gaps in the knpAvledgc 



I are discussed, with attention given to priorities for future research that 
might close those gaps most -essential for policy making. 

The report is composed of two pans: Part I presents a discussion 
of the conceptual impact of technoldgical change on the labor majket. * 
Knowledge of these conceptual relationships is essential in order to identify 
gaps in the existing knowledge and to establish effective policy. Part II 
contains the actual "state of the arts" study. It reviews t\\c current > 
literature, emphasizing the material published aft;er 1965*. (The National 
Commission on Teclmology, Automation, and liconomic Progress. 1966 ! 
and other studies have covered the earlier literature .quite extensively.) 
Part ILconcludes witir><x:ommendatlons for future research in the area. 

An attempt lias^ beerKjnade teleview as much of the material relevant % 
to this report as time and funds would permit. However, it was realized 
that many articles have been overloWed in the process because of time 
and funding constraints. The articles referred to are, hopefully repre- 
sentative of all the work that has been done in Ct^s are^;b<^^ An effort to 
\ c»^^lrJJu^ter^al from all different areas and viewpoints \yas IViade in order 
to keep the report as unbiased as possil)le. 
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• CHAPTER I ' 

TECHNOLOGICAL CHANGE AND EMPLOYMENT 

Technological Chan|ge and the Production ' . - 

Function with Constant Input Prices ^ . - 

7 ' Technological change can be classified as being neutral on the 
labor-capital ratio, labor saving (capitaUusing) or labbr using (capital!- 
saving) in its impact on the production function. Using a basic two 
factor production function, q=f(K,L), where qls olitput, K is, the capital 
vector-_and L is the labor vector, a brief analysis of each type of tech- -. 
"nological impact will be jdeveloped.. A detailed analysis of fdlbor-capit^ 
substitution i^esulfiiig from technological change is contained in the N.S.F.,R&D 
Assessment Program study yndertaken by New York University research - 
team.* , 

Figures I, 2 and 3 demonstrate each type of technological change 
on the production function. Three types of production ftinctions are shown • 
in each figure; A calculus type model with infinite divisibility of inputs ' 

is shown under (a) in each figure. A fixed coefficients of production 

■li - 

/model is shown under (b) with- only one capital -labor ratio possible for 



*Fritz Machlup and George Bitras, ^gffects of ' Innovation on Demand 
for and Earnings of Production Factors. ' 



any given state of technology. A linear model with siviral process rays 
is shown ander (c) which ^ves segmented straight line ikoquants . In 
addition, two different technologies are shown in each grkph, T, and T 

• • T I ^ 

where is the newer technology that has been introdutetl to the production 
process. ^ ' 

^ Figure I 3^ows' technological change which has a beutral impact on 

the capital-labor ratio. This shifts the isoquaiits toward! the origin in 
' ' 1 ' • 

a parail^ manner: 'i.e., on any ray from' the ^origin, the ratio of- marginal 

products reiHains constant with the technological change: e.g., q=AoK L , 

\ 1 
where Ai< A Vs (mp /m'pi)= A^6(K^I^)/6K ^ cons^L, for ^K/L) = 

^ ^ ^ Ai6(K^L^)/6^^ ; ' : 

constant. In this cflee of neutral change, if t^he input prii^es stay constant 

then the total impact on labor is accounted fol by the gro\^h in technological 

efficiency for the given capital, -labor ratio. ; 

As shown in Figure I, ^^l workers wilt become uneVnployed unless 
output incteases enough to offsdt the efficiency improvement; \i.e, , unless 
there is a higher output under the new technology \that would require at 
least? lyj and input usage; or uhless some combination* of adjustment 
mechanisms that increase employnient by L2Lj elsewhere in the economy 
are available- to counter the employment impact. 

Part of the needed output stimulation should occur, even with cpnstant 
consumer demand, becuase of increased^ productivity an\l lower cost' 



*An isoquant is a line showing equal output from varfpus combinAtipns 
of capital and labor Ayhen production is beiW carried out unoer the beit 
possible technology |:hat is currently available. 
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Figure 2 



LABOR SAVING (CAPITAL USING) TECHNOLOGICAL CHANGE, ^^lX \ 

» 1 




2\ 



"2 "1 ' 

ASSUMING constant input prices and q f (K, L) / T 



Figure 3 



LABOR USING (CAPITAL SAVING) TECHNOLOGICAL CHANGE. 
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ASSUMING constant input prices and q " f (K,L)/T 

77 



generated by the technological change. As firms react to the lower cost 
and adjust to die new profit maximizing output level, this should mean 
greater output and thus some increase in labor usage above the L2 level. 

Figure 4 demonstrates this for a purely competitive industry, and Figure 5 

/ 

for a firm in imperfect competition. It should be re-emphasized ffiat, 

at present, the cpnstant input price assumption is being used. / 

In Figures 4 and 5, the lower average cost, AC2. was generated^- 

by the new technology, and this lower cost is shown as leading' to a hf^her 

output at the profit maximizing point, yhis higher output would alsD 

result under averaj^e cost plus a constant percent markup pricing^ and under 

target return pricing. Thus, even with consta^it demaitd, part/of the loss 

in enriployment, LjL2. (as shown in Figures I, 2, and 3), may be offset 

by output increases brought about by lower cost, using the/ new technology. 

"This increase in output and employment, due to supply /ide adjustment, 

* ..." 
should be allowed when discussing the amounf of aggregate demand stimur 

lation needed" to maintain full employment. 

Figure 2 sh9WS capital using (labor saving) technological changes. This 

appears tPvbe the type of change most often alluded to in discussions 

Qf automation and job loss since it **replaces men with machines.'* This 

occurs in the* sense that the capital -to -labor ratio is increased for any 

given output level. The analysis in this case would be analogous to thip 

earlier discussion of technological change which is neutral in its effects 

on the capital -Tabor ratio , except that now jthe impact on labor usage for 

h ■ , . 

.J . ' 



\ 
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Figure 4 ' ^ 
OUTPUT ADJUSTMENT AFTER TnCHNOLOCiCAL CHAKGE IN PURL COMPETITION 



fteo' f i«'t:4t ive firtn 
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OUTPUT >\D.1UST^^hNT APiri^ TCCHNO'.OGIC ^L CHANGE IN IMPEnPLXT COr/.^U-TITION 
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any given output level is greater, due to ^he labor saving aspect of the 
technolo^cal change-. This means, of course, that to maintain employ- 
ment greater output increases will have to be generated. This increase can 
come from the combined effects of increased demand and greater output 
due to supply adjustments brought. on by lower cosbr as discussed above, 
using Figures 4 and 5. 

\ 

Figure 3 shows technological change which is labor using (capital 

saving). This is probably the, least discussed of the thr.ee categories of 

technological change, at least in the popular literature, since it resuUs 

in a decreasing capital to labor ratio and irrtplies ."man replacing machines'^' 

a process viewed as not very likely to occur. When it does ^ occur, it 

means that for any^ given output level the effects 6f technological -change ai:e 

relatively greater on capital usage than on labor -as compared to the neutral 

and labor saving cases. This type of chang{^ can still, lead to le^se^nploy-. 

nient at any given output level, and* therefore can create problems for 

workers, as shown in ^Figure 3; however, after output adjustments for cost 

reductions have been made, this labor-using type of change should requlrq 

* \ 
less demand growth (or perhaps none) to qmaintain employment levels?. 

♦ • '\ . , 

These three types of fundamental shifts in the production relationship 

due to technological change, and the resultant cost changes psing from the 

shift in the isoquants afe the basic bulldingf blocks of knowledge foi^ policy 

in the technological and labor areas. The following sections will explore 

aspects of these changea and their implications in rr)(ich greater detail. , 



I 

I 
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as we focus specificaily on our topic of current knowledge about actual 
adjustment mec|iaJiisms a^vailable for workers who are affected by tech- 
nological change. 



Techno).ogical Change Accompanied . 
by a Change in Input Prices 

In this section we will briefly look at the possible effects on labor 

usage of combined technological changes and a £>lilft in the relative input 

prices , brought on by the change. These price changes might result from 

one or more of the following: a new c^ptel'^rice as qualitatively new 

dapital items arc introduced; wage changes generated by a change in the 

labor skill mix required by the new technology; wage changes (or job 

requirement "changes) resulting from unions* reactions to the technological 

change (or, expanding the model, from resultant changes in the input 

requireVients and relative prices of any other input, e.g., energy and 



raw-^ltt<l|j^^ 

These input price shifts have two effects on labor usage. 'The first 
effect is shown in Figure 6. with the use of technological change that 
is neutral on its impact on the capital -labor ratio, as shown in Figure 'l. 
The analysis can easily be shifted to capital -using- change , Figure 2, or 
to capital -saving change. Figure 3. This first effect is to increase or 
decrease the labor usage for a given output level, after adjusting the 
capital- labor ratio for the factor price changes. This is -demonstraiecl 
in Figure 6 for the calcujus type production model, 6 (a), and for^Jhe 



/ . ' 
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linear type model with alternative processes possible, 6 (c). The fixed 

coefficients-of -production model, as shown in Figures 1(b), '2(b), and 

3 (b), is not ^fected since it offers only one capital -labor ratio to use. 

The inipact of a relative decrease in the price of capital is shown* 

by i shift from A" to B, with the resultant greater employment decline 

from Lo to Lb- The impact of a relative increase in tlie price of capital 

(labor becoming relatively cheaper) is shown by the movement fropi A to C 

which > at least, partially offsets the employment impact of the technological 

change by increases in labor from L2 to L^. It should be noted that in 

the cas^ of the linear model. Figure 6(c), a price change of significant 

proporClons may be necessary to shift the optimal input combination off 

a given kink in the isoquant. . 

An often expressed fear is that not only do machines replace men 

because of purely technological Improvements but also that the machines 

become relatively cheaper to use than men» and thus the employment 

problem is magnified, i.e., a L2 to Lj^ type move. Clearly this must 

be a concern for policy makers, since cost changes iWay increase or decrease 

the employment impact of a change? in .technology . In anticipating the impact 

of cost changes, some very difficult estimates must be attempted. First,, 

a cost of capital needs to be defined 'in a manner acceptable for production 

decisions; that* is, in some sort of madiine hour or other flow measure. 

§ " ^ • ^ 

"^A is the inpuj: combination that would result if the input price 
ratio had remained constant. • * 

L 
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Second, the reaction of unions and their resulting wage and fringe benefit'^ 
demands must be anticipated and some estimate of the actual wage cost 
settlement made. Third, even if no wage rate change per type of worke'r 
is anticipated. the» actual wage cost of labor may vary due to the jiecessity » 
of changing the skill matrix of employees to meet the .requirements of the 
new technology. . - ; . 

The third factor - mentioned above introduces another type pf impact 

A, 

on workers that will be developed in a later section, but which deserves 
mention here; that is, as technology changes and relative input prices are 
altered, the mix of worker skills needed by the firm may vary. K this 
change in skills is significant then the old set of workers may not satisfy 
the new requirements. This would result in a large amount of labor turnover 
and the loss of jobs for some of the*=^original workers. This skiH-mix 
chang^e and labor turnover could affect the firms cost function and output, 
and as a consequence, employment, by changing such costs as pension and 
retirement plans, training programs, severance pay, etc. 

The second effect that a change in input costs may have on employ* 
ment is shown by returning to Figures 4 and 5. This effect involves changes 

- ■ ■ ■ ■ ■ i ' 

in the output level rather than simply changes in the capital -labor ratio 

for a given output level as discussed above. In order to calculate the ^ « 

additional employment impact in this case, an estimate of the change in 



*The cost to the firm and to society of otli^er types of adjustments 
due to union reactions will be discussed in later chapters. 



t\\e cost function needs to be made. If the average cost and marginal 

/ 

cost cutves are lowered, as shown in Figures 4 aiid 5, then the profit 
maximizing firm or a firm usiflg some sort of cost markup priciug would 
be expected to increase output from q to a higher level and thus increased 
employment! 

It niight be assumed that, in general, technological change would 
» *■ ♦ 

lower cost and promote .higher output since this would follow profjt 'maxi- ^ 

■■ * ^ '•■ . 

mization and market share maintenance concepts; however,- it is.possiWe 
that a new technology would causae a lowe^ optimum output level if the same^ 
or even higher profit-sales mtios and profit -to -capital ratios ^were generated 
An example of-^this is shown in Figure 7 for a profit maximizing firm/ 
Here the average markup at q2 under the second average cost cyrve is 
greater t\\an the average markup Tor q. under the first cost curve. If 
the cost of capital involved in establishing cost AC2 i^ significantly below 
that required for AC. , then the rate of return on capital will also be 
greater anduhe firm will be induced to switch the technology in use and 
establish the plant with AC2- 

The sqcond teclinology does substantially reduce the firm*s flexibility 
in production, since it is much more expensive at higher output levels. 
In this case, additional output to meet expanding demand would have to 

come by setting up new plants not, by expanding output wjthiri the original 

t 

plant. , 
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Techn-ological Change AGcompknied by I^p^id^Shifts 

■ The act of changing .the type of technology may, in itself , shift 
the demand curve (higher or flower) for the product, by changing buyer 
perceptions of the quality of the produce.* This product variation may 
'be "real" (i.e., measurable in some sense) or purely^ d perception ^n 
the part of the^ buyers. 'Thu^ Che product variation may arise from actual 
changes in the- physical makeiip of the product (e.g. , wall board ratlier' 
tha|i plaster) or simply from j consumers' belief that the new production 

■ ' k ■ : ■ - ■ ^ . ' • ■ ■ 

ptocess is better or worse tiikn the old process. These perception effects 

ruld result from belief that the , product is better due to automated quality 
• i- ' . ■ \ " ■ 

x:ontrol, or belief that, the product has been cheapened by reducj^ing the amount 

of skilled craftsmanship used' in producing It. " 

. ^ - ■■ . ■- .' ■ ■ I ' ■ . X- ■ • ' 

If the. effect is to reduce demand for the product at all p/rice levels 



3a r ibis, 



or to* increase the demand at j all price levels thext, ceteris parll 

the output produced, and hende'the tevel of employrnent would be decreased 

■ ,/■'"■ 

or increased, ^respectively ^ A shift in demand, however, need not be in 

J ■ ' ■ V ■■■■ ^ ■ ■ ■^ 

. • . • \ ' . . ' 

the same direction at aU pride levels,^ Figure 8 demonstrates a^ case 

■ . • . . , \ ' ' \ 

where demand has .increased ^t lower price levels but decreased at higher 

^ ' • * ■ i ■ 

price levels*, , \ . - ... , - v 



*This topic explored in depth by tiyo other N.S.F., R&D Assessment 
Erogram projects: (1) '^T^chnologidal Change, Product Proliferation, and / 
Consumer Decision Processes", Pi^incipal .Investigator^ Francisco M. Nicosia:, 
University of Cjalifornia-Beirk^ley, Schoql of Business Adxninistration, 
and (2) ''Diffusion .of Product ilnnovatiojis''. Principal Inye.stigatox, Mi.chael * 
Gort, National Bureau of Ecojiomic Research. " ;\ ' .. ' . 



One possible e^xplanation for tiiis . reaction would-be that a .low 
price the **new" product i^.. purchased by a great number of lower income 
families because of a perceived greater durability and/or greater, number 
of uses (i.e., more* versatility '^riid hence gubfetitutability for a greater 
number of other goods). At .th6 higher- price levels however,' th^ good 
is too high priced for most low income* grojaps and is not purchased. 
Higher income groups may pefQeive the ''chaalge in the' product'' to be 
a lowering of its "quality'' (perhaps bec^i^^e the product has l^ss appeal 
as a status good, has 4eSs refined lines 'o^^s ie^s delicate in its composition); 
_thus, less is purchased by higher inconte groups at all price Itevels, 

^ . ' . / \ ' ' ^ '-^ " ■ • - ^- 

At lower price levels, the increase in demand By lower inconie groups 

' • , •■ , . ' ' * . ^ ; : \ ' ' /. 

more than offsets the decrease in demand^ by "higher dncprne groups, to 

' ' • * s 

/give a greater total demand thaii belofe the perceived product change 
(as shown in Figure 8),. At higgler price levels, however, lower incpme :t 
groups leave the market, as is normal, and the re'duced detmnd by higher 
income groups is gj;eat enough to cause the total demand to be even less. 
Obviously the impact on output and "employment in the example ; shown in 
Figure 8 depends on the new price level that i-s established foi the s 
"qualitaflvely**, new product. Cost considerations /as developed in th(| two 
preceding sections) would, of course, enter iiito the decision making for 
\this new price. " ; - ^ '. \ \\ 

In addition to changes in dexnaip fot^ the produot whose production 
is /directly affected, technological change, can also affect the demand for' ' 



others goqd3,. substitutes and complements. As the price and quantity 
of a good sold change (I) due to its QSmand curve shiiitng because of 

perceived quality change, or (2) due to cost changes brought on by tech- 

^ * . \ - ■ 

nological change,^ the sales 'of other goods will vary and\th?ir prices 

>Vill probably also changa. These output and price changers may have 

feedback effects on the good whose sales and price were omginally affected 

by technoiogical change, and these interactions may also creWte further 

reactions in the econonrjy as the need for a new general equilibrium is 

\^ . ^ . ^ y - \ . * • 

generated. Technological change in one industry "can affect the output of 
other goods in the economy and hence affect employment in other indusrtries 

tjirough' the substitute and complementary goods relationships , Tnrough 

* ■ /' ' 

feedback Into the general equilibrium of the economy, the employment in th? 

: ' ' ^ • ■ ■ ' y . 

original industry may be affected further, as may employment in even 
seemingly unrelated Industrie^. . ■ , \ 

Technological Change and the Labor , 
Skill Vecdor Requirements^ . 

The first three sections, have dealt mainly with the impact of tech- 
nolpgical change on the quantity of labor, (i.e., the numbisr of employees 
used before and after t^e technological chaJige). This section will deal 
with possible effects on the compositipa: of the work force. Total employ- 
ment may show little' change; buf as a result of the change in technolo^es, 
the skillrmix of the work force may change significantly. The skill -mix 
may also be affected by changes in the relative, input prices resulting from 
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the technological change as discussed In an earlier section. The skill- ' 

mix may be changed also as a result of bargaining agreements resulting 

. • • .... 
from technological change which establish new job requirements and work 

rules. ' This last effect will be discussed in more detail in a later^ • 
chapter.. / ' , ' . 

A change in the skill-mix means, of course, a-^change in the occu- 
pational requirements; and this may result in a change in the personnel 
employed. This displacement of workers is a much djscussed problem; 
for many people it appears to be the majb^r problem encountered in periods 
of rapid technological change. If a change in skills occurs., it may mean 



in the relative use o/ different types of wdrk^er or the coniplete 



a change 

elimination of certain jobs. 

^ Figure 9 demonstrates a shift in the skill-mix in use in favor of 
more' skilled workers. Here labor is simply divided into two types --skilled 
S, and unskilled, U. The original skill -mix is shown by line M; but 
after) the state of technology has been changed, the skill-mix is represented 
by liiie With M2 the ratio of skilled to unskilli^d workers has increased 

'^.g., for Si the shift fromy^A to B causes 'unskilled! employment to decrease 
from Uj ?^J^2' Thus, e.ven if total employment in the industry stays 
constant (e.g., with a shift from A to C, where Uj 4- S^= U3 + S2) some 
workers^ (amount U| - U^) may lose theiT employment because their parti- 
cular jobs arq eliminated r^ N;^ 



3/ 
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Figure 9-pres^ts' the view that automation or technological change 
causes a shift in, the neede^ skill -mix^ to relatively higher requirements. 
The opposite, however, may occur. In .the state, of the 'larts section, some 

evidence and arguments stressing how technology lowers the average skill 

" - r 

requirement, antS, perhaps, eliminates' the need for 'feome high -skifl trades 
will be pVesented, In Figure 9 tliis vCrould ^represent a ^hift in the "M" 
line to the right of Mi . ithis reduction of skill requirements foU^Dws the 
concept of the assembly lii^e, witli workers each doing more and more 
** specialized'* jobs until each worker does* only one extremely simple job 
repeatedly "over the working day. j 

If any policies are called for, these twg opposite effects of technological 
change obviously call for vastly different ones. Much of current policy 
and policy proppsals tend to view the effects of technological change as 
skill upgrading. Even if the opposite effect is occurring in .only a few 
occupations or industries, these current^ policies will be of little value 
and may be the source of additional problems. . Sftill downgrading or up- 
grading may be related to technological cjhange occurring in the form of 
more autort^ated assembly lines (downgrading?) versus the development o? 

^ 

* ' # 

automated factoties (upgrading?). 
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JHAPTER 2 



WORKER 'ADjUSTMEtNT TO TECHNOLOGICAL CHANGE 



DispUced Workers:- Reabsoyption, Relocation, Retraining, 
Unemployment, and Labor yorce Participation / 

The preceding chadzer reviewed ways in "which workers may become 
displaced because of- lowered employment 'levels or becailse of shifts in 
$kill requirements resulting from technological change. Thfese -displaced - 
workers must/eithe/ withdraw from the laBbf force, become unemployed, 
or move into another job, (e.g.," undertake some form of labor mobillty--^ 
.industrial, occupational, and/or geographical). A more detailed g.nalysis 
of labor mobility is presented in the report on "Manpower Forecasting 
fmd Tecljnological Change'' developed, by Alan Fechter of the Urban 
Institute for the N.S.F., R\& D Assessment Program, so only basic 
concepts will be presented here. - * 

One b^sic mobility •pattern that requires attention' is that of intra- 
ptant and dnterplant job transfers with the same firm . Workers who solve 
their employment problems in this manner will not require any special ^ 
policy considerations, unless the change involves a lowering of wages or 
other hardships which affects the worker's well-being. '^This transfer may 
be to^ a^ike job, or it may be tp a job that is very similar arid requires 
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only a slight retraining for the worker. This- retraiiiing could be of an 
informal, ori-dje-'job kind, or in formalized programs sponsored by the 
firm or union; in either case it Is a private sector a'Sjustment that may 



call ^for^rio public policy involverhent^ Finally, the worker cotild make 

a significant job change within the firm which requires considerable re- 

traifiln^, again with the trainihg spcAsored by the union or firm, 

jFor those who biecome unemployed at one firm but regain employment, 

two baste reactions are possible.. One, they found work in the same 

-occxipsXiorti industry and region; or two^they stayed eniployed because of 

sbm^ type of labor mobility (i.e., employ. ment in a new occupation, 

industry, and/or region). Again, no substantial public policy may be needed 

to. aid in these, situations . In cases where employment is^maintained in the 

same firm or elsewhere an analysis of the socio-economic and demographic 

.1* 

characteristics of those workers who are able to adjust as compared to 
those who are not may provide useful information. This analysis would 
have toHnclude material on successful and unsuccessful job transfers, 
on the type of skill levels involved, on the^ type of industries involved 
(age, sex, ethnic group, marital status)' and the geographic locations in- 
volved (region, urban, Suburban, rural). 

Asntientioned above some or many of those who successfully -change 

jobs are aided in this move by some sort of retraining process. Here 

. t • ^ • 

the conceptual issues are (1) how m^any workers and which workers^ l^^^nefitted 
from conipany or union training and relocation" programs, and what percent 
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of the retjalning was, of an Informal rather than a formal nature; and 
(2) Vio\v many workers and which workers beneJ]^ted from public -funded 

retraiining or relog^JiQg programs. Both of these issues will be addressed 

. _ ^ ^ '4 

in the state of the art^ section of this report; however, the basic policy 

/ \ : ' 

questions center on what programs' are available ahd for whemi and how 
can the programs be improved, quantitatively and qualitatively. 

The general state of the economy will obviously affect the ability 
of displaced workers to find re -employment.' The ability of various sub- 

roups to find jobs at various stages of the business cycle' has been re- 
/ . O ' - ^ 

/ I * 1 ' 

searched tb a considerabte extent Over the last ten to fifteen years. 

These studies provide information that must be considered in analyzing 
the labor market reactions'of workers displaced by technological change., . 

A3 indicated above, some of those who lo^e their jobs will simply 
withdraw froni the "labor force rather than become long-term unemployed. 

th/ 1, 



This represents a contraction of thp labor supply, and it leads to under, 
estimates of the number df people affected if only changes fn the olfficial 



unemployment rate^ are used to measure displacement. That is, the 

I * 

unemployment ratio = (number unempioyed)/(number in the labor force). 



See, for example, r/.' G. Lips^' ''Structural Uftemployment 
Reconsidered,'* in A/M. Ross (ed.). Employment Policy and the Labor 
Market, ^ Berkeley, Calif.: University of California Press, 1965, pp. 210-55. 
Herbert S. Pames, t'%abor Force Participation and L^bor Mobility,*' 
A Review of Industrial Relations Research, Vol. I,, I.R.R.A^, Madison, 
Wise: l970, pp. 1-77; anc^ L.E^ Gallaway, Manpowei' Economics, Homewood, 
Illinois: Richard D. Irwin, Inc», 1971, Chapters 3,4,5,8-14, 
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To be counted as, unemployed and as in the labor force the person* miist 
be actively sei^king employment; thus those workers who drop out are not 

■ - \ . ' ' ■ ■'■^ . ■ . 

counted. This\points out why examining changes in employment is usually more^ 
informative than examining changes in -unemployment or unemployment rates. 

Ivlany of th^ displaced workers who drop out of the labor .force 
are probably part of /'the hidden unemployed*' who would like to work and 
would reenter the labor foh:e ^i^ they felt sufficient job opportunities " ^ 
were available.^ The consideralil^ amount of evidence developed in this 
area shows that the more marginal workers [teenagers, elderly, females 
(no head of family)], show considerably higher labor force -participation rate 

elasticities with respect to job opportunities; ^hu^ jbb lods due to tech- 
nological change would be expected to have a j^elatively greater -^impact 

on the labor force participation of these groups. ^ This impact would be 

V 

further strengthened by higher cyclical unemployment levels. 
» « * ■ -> 

The concept of "hidden unemployment*' is. however, a slippery 

•one: If a person voluntarily \^ithdraws from the labor force, it means 

the best wage offer available to him (possibly zero), is "bQlow his 

reservation wage. One way of interpreting the labof force behavior 

of so-called "marginal workers" is that on average, they have "better" 



2see Seyi^our Goldstone and Dennis 5chiffel, "Changes in' Labor Force 
Participation, Employment and In-Migration in Sub-National Ej:onomies," 
Report for thq Economic Development Administration, U.S. Dept. of Commerce, 
Contract N. '7-35384, Battelle Memorial Institute, Columbus Laboratories. 
Columbus, Ohio, 1971. 
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nonmarket uses of time and thus have relatively higher reservation wages 

> . ■ 'j 

-\ • 

than other workers. If^so, it is not clear that they should be singled ' 

»• 

out for any special policy consideration,* 

In addition 'to the possibility of. creating hidden unemployment, tech- 
nological change may create underemployment. The underemployed are \ 
persons who are displaced and can' find only part-time employment, ^ 

(though they might prefer full-time jobs) plus persons effiployed at jobs , 

^ ■ ^ ' 

requiring much lower skill^ levels than they possess (e.g., engineers sacking 

groceries). Both of these repiresent loss of output to the totab economy, 

■ r ' 

-* 

and probable loss of individual welfare due to lower income levels and/or 
lower job satisfaction. \ 

Employment at a less than optimal skill level is more likely to 
occur in the event of technological change whiqh lowers the average needed . 
skill leveL If this reduction is occurring generally throughout the economy, 
then it presents an extremely difficult problem; it means acceptance of the 
fact that there has occurred excess investment in human capital development 
for v/hich costs there exists no means of recovery. - Even if this 'under- 
utilization of skills is only temporary, it longer run implications when- 
skills are dulled by non-use and/or'new techniques are not learned. 

As indicated at the first of this sectibn th^re are many studies 

V 

stressing this displaced worker problem as the main problem created by j 
technological change rather than stressing 'the problem of generally higher 



*The author wishes to thank Prof. N.J. Siniler for pointiiig out this argument. 
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unemployment. This was the argument expresisedlDy the deficient-aggregate 
demand proponents in the early 1960*s and endorsed by **The Report of the 

3 

National Commission on Technology, Automation, and Economic Progress/' * 
The early manpower programs were advocated on this bp-sis, and the * ' 

4 

original M^power Development and Trainings Act was designed to retrain 

family heads who |iad become unemployed as a remilt of tcclinologicah 

change or as a result o5 shifts in the structure of demand for goods and services. 

The actual impact that manpower programs have had in aiding the 
adjustment of technologically displaced workers is covered in, this stu4y in 
the state of the arts material; however, tlie, growth in the teenage -^iid female 
proportions in the Itfbor force over the last decade deserve sp^cial^ mention' 

7 ■ 

here, since these are considered, on average more marginal, lo^er-skilled • * 
workers and (or more likely to be confined to low-Skill jobs), thus more 
■ susceptible to displacement by automation. This assumes automation hits 
low skill jobs harder: an assumption not accepted by all researchers in this • 
field. Table 1 shows the growth in the labor force of these two groups. The 
displacement problems thai; technological change creates Iot these workers 
and for older workers and etlinic minorities needs special attention; they 
suffer in general, higher tmemployment rates and greater adjustment problems. 



^National Commis^on on Technology, AutoVhation and Economic Progress, 
Technology and the American Fcenomy , Vol. I, Washington, D.C.: U.S. 
Government Printing Office, 1966. 
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•Table 1 . 
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LABOR FORCE PAtlTIQI^ATION 1960-1970 

' - a. . 


1> 


1970 


1960 




* Total * 'Percent 

Number of Total 


Total 
. Nifinber 


Percent 
of Total 


Total -Populati OR 82.^97,433 iqO 
Females 30,820,770 - 37 
Teenagers (14-19) 7,050',314 9 


69,877,476 
22,409,756 ' 
4,970,045 


* 
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Source: U.S. Census of Population , 1970, Washington ^D.C: U.S. Government 
Printing Office. , , 

Otl?ey Private Adjustment Mechanisms '1 

^ addition to* in-firm tranifer, labor mobility and public and 
private retraiiTlng programs as mentioned above, a variety of other adjust- 
ment mechanisms appear, at least conceptyally, to-be feasible methods 
by which to aid workers displaced by technological change. In the private 
sector these can be "brbken down into the broad categories of job protection, 
work sharing, income securities, re-remployment aids and bargaining 
procedures. 

1 . Job Protection ' ' V 

Seniority systems and attrition schemes appear tp be one way of 
reducing the displacement of older workers. Because older workers have 
greater problem^^^finding new employment and have fewer years to recover 
the costs of geographical moves and /or retraining, it may Ix; appropriate 



) attempt to rpake 'these' workers m secure iu their employment. ' 
The seniority systerti.tis of ^aJ^imum benefit to the older worker when it 



extends over all plants owne<i by the firm. Systems wliich include 



only 



workers within a single- section of the plant or "across the single plant ' . 
|db jiot aid Ithe older wp.rker if the section. or plant is eliminated by ' ^ 
technological change-. < - s. ' " * ' V ^ 

' ^ Attrition schemes , let the reduction in employment levels odcur. 
through normal retirements, job quits' and transfers ra,ther*than through 
layoffs. Attrition obviously protects jobs for all workers , not only older 
workers, SJid reduces the o^e'r-younger worker fractions that might occur 
under seniority s^ystems where older workers can transfer in and "bump** ' 
younger workexs. . Also,- under attrition ^schemes, if demand for the output 
grows and thiis the derived demand for workers increases, the firni has 
a traiijied work force, presenf: "Workers do Aot have to switch employers 

and'occupatibns, thereby losing skill experience and seniority rights and 

» , ■ ' * ■» ' ...» 

incurring job tu mover <^ problems . ^ ' . 

r , ■ ' ■ y " ' : . - - 

Also of aid' in maintaining the employment of younger workers are 

■ ■ . * ■ . V. - 

early retirement programs wtjjereby j&iejiibr "workers are induced (bribed)^ 
to -withdraw from the work force at an earlier than usual -age or after 
employment of" some specified nu^afe^^^^ years in the industry..- These- 
retirement programs can be payments for jion-participation in^the industry 

or for ^complete cassation of '^bor force participation. Earlry retirement 

■ • • / ' 't ^ ' ^ * ' 

programs would haveAo make non-work attfactive in order to be effective, 



'uhtess a mandiatory retirement age£or majcimum years of employment J 
, 'were- established. To be- attractiy^r^the early retiremenF program would 
have to maintain -^income at a satisfactory level, insure no -great los& in 
Social Security benefits and provide adequate health insurance coverage 
that. is often lost at retirement at an age too young for Medicare coverage, 

* v,One practice to protect jobs that has *'been attempted and discussed 
since at least the .beginning of the. factory and Implementation of machines ^ 

. is the use of job requirements or work rules; or ""featherbedding and 

^ . ' - ^' - ^ ' ' ^ ^. ' V 

work slowdown" as it is referred to by .opponents . Here the practice 

involved either an informal work slowdown or the establishlbfeiatlof formal 

. job requirements detailing the actual 'duties of Qach particular job and th^' 

number) of employees. necessary, to engage in^ any particular work activity 

'If teclinological change threatens jobs, thten these practice^^elp maintain 

jobs. This type of job protection has received a grea^^deal of ^attention |. 

and has been attacked as inhibiting technological change, productivity 

Improvements and cost reduction.^ - In this view^"featherbedding" is parti - - 

cularly harmful to the long run growth ^nd welfarec oT the economy., 

Workers and union spokesmen counter that the individuars^ welfare' is of 

first priority, 'and loss of a job can be disastrous to the individual and 

^ ' \ . ' ■ ^ : ■ ' ■ ^ \ 

(his family, tether jobs are not' readily available (the^classical full- 
employment model is unacceptable), and job change^Ts expensive^. ""Further- 
more, many job rules are defended as being necessary in order to insure. 



the worker's health and safely and to keep the job from becoming de- 

.11 

! " ' o ^ 

^ tiuijianiied due to excess demands on the -worker. A 

^ Tie opposite s of the rigid work requirements systems are the 
various Ijob flexibility concepts. Here the workers or their union -spokes- 
men al|fow the firms more' flexibility in job assignnients and workef tasks 
in the ex^ctatipn that- this flexibility will produce cost ^reductions, .re^^uTting 
in greater oiitput and helping to maintain employment. . Job flexibility can 
also be intVMuc'ed by the xompai^y; that is^ the new work t^sks created 
by the technological change can be broken up into mor^ elementary functions 

^which will allow the use of lower-sk^U workers . This^ helps maintsiin . 
ejmployment for the low-skilled and may save the firm njolicy by reducing 
the riped for-high-skill6d, high paid "WDrkers\alid by reducing possible 

problems and work' stoppages . , , * 

■i ^ 

One of the obstacles to union endorsement of job flexibility and • 
job ti^ansfers is the workers* feai: of sizeable cuts in their* paygrades 
as their- job assignments vary. One way to minimize this is to establish 

* . ■ * 

a maximum on the number of paygrades a person may be lowered when . 
he is' transferred or when his job duties are redesigned. 

Management may also aid in protecting jofDs by their choice of the 
type of innovation (i.e. technpl'ogy) to implement or by^ their aiming of 
the introductibn of the/ new technology / Union-management cooperative 
actions may affect this choice of type and timing of the innovation., as may 
the threat of union resistance to any change that greatly affects employment, 



labor 
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• This choice of type of innovation may affect the labor-skill mi^; required 
and. thus affect the employment of various groups. Also the choice of^ 
type of .innovation may affect the new optimuni output level for the plant 
(see analysis used ^in Figures 4, 5, & 6).whiph affects total employment 
If innovative changes in production are timed so as to coincide with eco- 
nomic growth periods, then the employment impact Will be greatly reduced 
and any workers displaced in the change -will have a greater chance 
« of finding re'-employmenr. / . . ^ * 

' ' The state of the arts section will discuss the impact of union resis 

f . ^ • • . . 

jtance to technological change; but^ obviously* management must anticipate 
these reactions and calculate^ the extra cost Involved. If the teGlmologkal 
change will still give a reasonable rate of return after adding in ^the 
cost of this potential labor unrest, tjien management should proceed with 
it. l£ the potential labor unrest makes the expected irate (k return on--- r 
the investment too great, then management would be expected to give up^ 
the venture and either to switch Hhe^type qf technological change /,to-eife 
more acceptable to labor or to keep the old proc/iss- If this is \^icwed ' 
as damaging to economip growth and 'spciety , somje form "oT public involve- 
ment may be called into action.^ ^ " 

Two union actions by workers appear as likely methods of aiding 
in the preservation of their jobs. First, in firms where workers are 
organized in several separate unions (along a craft, department or plant. 

^ basis), the creation of a single union (e.g. . amulticraft union), may aid 
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r ^ in retaining jobs^ This movement makes the workers potentially stronger,- 
^ \ ' ' since they present one unite^d front to management: also, it means that the 
firm cannot get around any one separate union by simply eliminating that • 

total, craft, department, or plant. This latter approach of choosing a 

* ' *> ■ * 

^ type t)f technological change: 'voliich eliminates all workers in a union is, j 
\ conceptual ly^at least, a method by which managemeat may overcome union 
problems, corinected with technological change. The multiCraft union \ 
makes this much more difficult, if not impossible. The multic raft union 
allows for a wider seniority base and more possibilities for job^ransfer-^--^ '^^ 
and intrafirm irelocations (as discussed earlier). 

The second union movement tp^e discussed is *the growth ,of white 
collar/and professional unions. Part o/ the gtowth may have resulted - 
from the impact' of automation which has eliminated jobs or drastically 
altered the work activities ancj satisfaction of white collar workers. If 
technological change instills a growing fear among white collar workers 
of being phased out, unionization^ may appear attractive as a method of 
preserving jobs/' Technological change may create white collar alienation 
and lower white collar workers' feelings of being ^'company men" , thus 
making unionization more attractive. 

Many of . the- discussions cpncerning job protection ihiplicitly or 
explicitly touch 6n the concept of workers* property ^ rights to their jobs; 
that is, the relation between the enriployer and employee may be viewed 
as Something beyond a simple payment for labor services rehdeired and 
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paidofor as needed by the employer. The view has and is being expressed 
that the worker has a right to his job. In our society where d^tribution 
is based on income and most income is received by providing labor services, 
it is essential to the worker's welfare and liis family's welfare that his 
stream of Wagp or salary income not be cut off. Implicit or explicit 

i^i this is the belief that the economic system does not offer full employ- 

\ ■ ■ • 

ment opportunities to all, or at least not at the same skill and earnings 
'levek - . • • . . 

While technological change may benefit management, capitalists 
and society as a whole .through greater productivity, the individual worker 
who becomes displaced and suffers a loss of earning iias few or no ' ^ 
alternatives available to him to maintain his v^ell-being. This is clearly 
not a Pareto optimal solution for society. -^If society has no policy to maintain 
the worker's well-being when he is threatened by technological change, the 
concept of a worker's having a property right to his job may be advocated. 
The relationship between employer aj;id employee then becomes a social 
contra^ct, giving the worker a source of income and a guarantee of a 
continuous income stream during his working life. The implications of 
this concept on economic growth and social well-being will be discussed 
'further in the last chapter of Part I of the report. 



2 . Work Sharing 

One method of easing the employment impact of 'technological change 
is to share the remaining work load by reducing the hours worked by eacpT^ 



employee. Historically the increase' in worker productivity has been used 
joijQtly to increase workers'* ^earning and to reduce the number of hours 
.worked, J'his type of a^djustment is still being advocated by many unions 



and other researchers 
instances over the lasi 



and writers in the field. It has been used in many 
few decades as a method of combatting layoffs 



and unemployment in^^everal unions and industries. The thorny issue * 
^is whethef or not the reduction in hours worked is to be accompanied 
by offsetting wage increases to maintain old earnings levels • 

The. average weekly hours of work ha^ droppc?d little since 1929 
(when it was approximately 40 hours per week); however, the reduction in 
actual hours worked over the year has continued through the introduction 
of more holidays and^longer v^ction periods* This approach is also ad- , 
vocated as a method of easing any worker displacement generated by tech- 
nological change • The state of the arts section will discjjss some recent 
uses of this technique. Because holidays and vacation time, are normally 
paid time, it means the worker does not suffer any cutback in his earnings 
while he does increase his leisure time. This, approach would seem 
to be a most favorable one as far as labor is concerned. 

Ttiree oth'ear methods of sharing the work are attrition policies, 
early retirement, (both discussed above), and reduction of overtime* 
Attrition and early retirement both affect the continued employment of those 
already at' work in a firm or plant. Reduction of overtime, may also aid 
in continuing the employment of those already at woVkylDy spreading the 
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work to more people. Employees who are displaced from one department 

may find work in another department which had been using considerable 

man-hours of ovei^time, but which with the reducti^qi^^ elimination of 

overtime, now needs more employees. * * 

The' reduction of overtime on an industry, occupation, or national 

basis may, in addition create more jobs in total, thus aiding aggregate 

employment: (Potentially, early retirement on a large enough basis could 

do the same thing). The total amount of employment generated would 

depend on (I) management's expectations regarding how long the, extra 

work .will last and (2) the cost of hiring and training the additional workers 
» 

versus the costs of decaying production, distribution, sales and/or servicing 
the the firm. That is, if management is to hire additional personnel 
to meet output' and sales requirements rather than to use existing employees 
on an overtime basis, the extra cost involved must not exceed the expected 
gains in revenue. . . 

' Figure 10 may be used to demonstrate part of the process involved 
in the additional hiding decision. Initially the demand for labor is at D'. 
as based on the expected demand for the final product. This gives employ- 
ment of L' for the going wage rate of W. W is the hourly wage cost 
when the, worker is assumed to stay on with the firm over the long 'run. 
Demand for labor then increases to JD** because of an increase in the 
demand for the final good or service. The question is how long will 
demand hold up. If it is expected to be a long run phenomenon 



Figure 10 

' LABOR COSTS OF ADDITIOMAL HIRIMGS 
" FOR SHORT tERM EMPLOYMENT 

Labor 
Cost 




then the old houxly wage cost, W, may be used in hiring additional workers 

and employment ^.'^ will occur. If, however, the highe'r^demand, D", ^ 

is, expected to last for only a short period, the cost^ of, hiring additional 

workers goes up, since the firm has less time in Which to recover training 

and hiring cost and they must pay for any change in their. unemployment 

fund tax brought on by fluctuations ii^' their employment levels. If the 

increased dfemand is expected to be extremely short in duration, 'then wage, 

cost W^' may-,be the appropriate level ..which raises the supply of labor^to , 

. S" to the firm; this results in no increase in employment. If any employ 

ipent increase is to occur, then the increase in demand must be viewed 

* t « , . 

as occurring for a long enough time 'period to reduce the wage dost 
•to below t;he W" level (i.e.. low^*rs the slTpply of labor below S'!). ' 

After this decision has bec?n^ reached and extra employment is 
viewed as feasible, then the gains from this approach versus the. gains 
from just" letting extra demand queue up and filling it a^ slack production 
time becomes available and must be considered. Only if producing the 
additional output npw is found to be the optimal approach will additional 
workers be hired. It can be seen, then, that the reduction of overtime 
by itself is no guarantee of^ increased employment opportunities, 

3. Income Securities ' * 

When it becomes obvious that fewer workers are to be employed 

4 

byfi the firm, the worke-rs and their union representatives next fall -back 
position is likely to be some sort, of sharing of the increased profits 



through a supplemental unemployment benefits arrangement (S.U.B.)f ^^-r . 
guartoteed annual wage (G.A.W.)» or through a pl^ofit- sharing arrangenri^t. 
The guaranteed annual wage might be thought of as a job protection schenue; 
however, the employee is paid the wage whethei: he works or not. 

The G.A.W. or S.U.B. payments are usually established for workers 
who have been with the firm 'a minimum number of years and who meet 
Other eligibility requirements. The S.U.B. payments are paid for a given 
number of weeks of unemployment, while the G.A.W. may be paid over 
a considerable numboo; of years or even until normal retirement. Both 
measures are attempts to ease the worker*s shifts to ujQemployment and 
allow him adequate rime to find another acceptable job or to be recalled 
by the original firm. As discussed at length earlier, these measures 

r 

t 

are based upon the assumption that the individual worker should not suffer 

•A ' - 

because of a technological change from which the firm and society-at- 
large benefit. .If the wor^ker is to be a risk-taker, then he is entitled 
to part of the profits as a reward for this . 

Profit sharing is, of course, v most beneficial to those workers ' ' 
who remain employed with the firm» It is often implemented in 'connection 
with union acceptance of greater managerial flexibility in setting work 
standards and job tasks, and in introducing technplogical improvements. 
For tho^ workers who become unemployed during the procbss, the share * 



"•'Tlus the possibility of early retirement programs as discussed 
earlier. ^ 
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or profit rights they have earned up to that time ^re vieW^ed as an 'additional 

source of income, if needed, during thetr period of unempLoyment and 

adjustment. Thus profit-sharing may be used as a supplemental unemploy- 

ment bei^efit, but at the discretion of each individual worker. , 

Kelso and Hetter^ have developed an interesting theory related to 

the profit- sharing concept. Under their system everyone- -workers and • , 

, ' ' ' J 

non-workers-- would become stockowners ia corporations. The initial 

step would be to ^iiake all workers stockowners in their own firms. The 

r ^ 

ownership process would be facilitated j3y a system of loans which would 
be paid off' through the stock earnings . , Other measures, such as elimi- 
nation of the corporate inconjje tax, are involved as welK Kelso and Hetter 
believed their system would promote production, demand, productivity 
improvements and employment and that it would eventually eliminate poverty. 
Everyone would be an owner of capital; and this 'universal capitalism" 
would turn the work ethic into a broader "production ethic'\^hich would 

benefit all of society, collectively and individually , _ /' 

- / 

Early retirement plans hay e been discussed ea/Uer as a means to 
improve employment opportunities for s younger workers. A discussion now 
df the income security features containc^ in early retirement plans. When 
older workers are threatened with job displacement they face a difficult 
task in. finding re-employment; and they may expect gains from retraining 



^ Lou is 0. Kelso and Patricia Hetter. Two-Factor Theoryj The 
Economics of Reality, Vintage Book&; New York. 1967 
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or. relocation to be quite loW: Older v/4rkers h^ve fewer years left to 

recover -the cost of human investment; and relocation may be, psychp- 

logically and emotionally, a very, painful experience. For these reasons 

the possibility of early retirement with a guaranteed income:! may be an 
* ' • • • 

• attractive alternative. The attractiveness of early retirement is enhanced 

. if Other fringe benefits are maintained. These include the availability of 

^medical insurance u^fitll Medicare eligibility is'' reached and tlie continuation 

of payments into the Social Security system until age sixty-five, so that* 

no loss in Social Security benefits occurs/ 

One of the problems encountered by older workers when they 

contemplate a job change is the loss of pension rights they have accumulated 

in their present position. This* would appear to be a restricting factor 

in the labor, mobility of older ^orkefs an^l a factor* which would lead 

older; workers to Attempt to.main&^in' their jobs through restrictive work 

rule^, wider seniority units, ?attriti^n^plans , etc. To overcqme tHis 

■ .--4v . ■ . ■ 

obstacle to labor mobility varices metHods of vesting the pension rights 
of worker^ have been advocated. \ ' 



Severance pa>^^ plans havp been estabrt^hed in varfous fields as 
a method of jnaintaining workers' income .afteA^they have, been laid off. , 
Unemployment compensation (for those eligible)* dp'&^ not maintain earnings 
at the workers'^old income levels.;, therefore, tftose pi^qmotingi severance 



pay systems argue that ,the extra funds allow the worker lixo time and y 
money needed to^^seek re-employment in a job requiring simiUr\skrlls.' 
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with wages in line with his past earnings. It gives the worker a means 
of paying for' geographical relocation or perhaps^f^ir retraining/ if th'is is 
necessary or desired. Also, a sizable severance pay may be used as 
a method of compensating workers displaced by technplogical change in 
return for worker acceptance of change. . ^ 

o ^ 

4. Outputs Prices, and "Protected" Jobs 

The last three sections have introduced various "adjustment mech- 
'anisms' which involve agreements between employers ancl employcjies^'which 
go beyond the wage rate. These various proposals involved some sort 
of empioyment guarantee such as the* guaranteed annual wage, rc*strictive 
work rules, attrition plans, etc. One obviotis question is the impact 
these plans have on resource allocation, prices, output and, ultimately, 
on employment. Norman J. Simler*^ has explored-thc inripa^of tw^ types 
of work rules (or V'featherbecjding" as view by some.) Professor Simler's 
arguments are summarized anid commented on below. 

The first type of situation exploredis that in which a'minimum 
number of employees are rgqijired to be carried by the firm. This would 
be the case in the guaranteed annual wage systems or* under the attrition 
formulas. Figure 11 shows the production functions under these conditions. 
Assume Lj^ is the minimum amount of labor required under the^labor- 



^ Norman J. Simler, ''The Economics, of Featherbedding, " in 
Featherbedding and Technological Chang^O, ed. by Paul A. Weinstein, Boston, 
Mass.: D. C* Heath and Co., 1965, pp. 55-65i 



manaj^ement agreement ox contract and' the isoquants show the efficient / 
labor-capital combinations for various output leVels under a .new technology^ 
With thi'S new teclxnology and the present labor and capital prices, the 
cost-i^lniiriizing methods of producing any given output are shown by the 



expansion path OABCE; but with the minimum labor requirement, the a^takl J 
expansion path bd^comps Lj^DCE. Thus, for any output below q^. the 
optimal capital- labor combination is not being used and the total cost of 
producing any output levels below qo is highex, (e.g., Pt. 6 versus Pt. B, • 

/ . : ' ■ ' ' . ■ 

for q2.) ^ . • • . • 

Figure 12 presents the effects of this labor requirement on the cost 
curves for a monopolist; Figure 13 presents the effects fop the purely 
competitive industry. Because of the non-cost minimizing capital labor 
^ratio below the qg output level, the total cost of production- will be higher 
in this range', and so the average cost will be higher, (AC">AC* below q « output 
in Figures 12 and 13). A key •factor, howev.er, is the shift in the marginal 

> • - . - ' . 

cast curve:. Since L^^ amount of labor is refquired, labor cost up to that 
level is a fixed cost and imposes- zero marginal cost'from ari output of. 
zero up to q^; so changes in capital usage (and in other non- labor inputs 
in general) are the sources of marginal costs below output q . These other 
inputs would be used in lower amounts with the fixed labor than without it; ^ , 
thus, the capital to labor ratio is l^jss than along the optimal expansion 
path. It can be assumed therefore, that the marginal product of capital is 
greater when. expanding along the L .dc path rlither than along the OABC 

^ r iVi 

path; thu^ the marginal' cost is less. MC" is less than MC , as shown in 
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Figures 12 and 13, where, MC*' represents the marginal cost associated with 



expansion {j'ath Lj^DC^* 

At the firm level the reduction in margfhal cost means that the output level 

. :. . ' ■ ' 1 ^ ■ • . 

and the employment; are both increased for profit maximizing firms if the optimum 
output is below q^, {i'Ce, , witliin the. area where the minimum labor requirement ' 
is binditig). This increase in employment at the firm level occurs both in <^ 
manopoly.(see Figure 12) and in pure comp^titiori (see Figure 13). 
\ At the industry level, however , quite different results occur. In monopoly 

'V • ' ' ' " A- 

the firm is the industry; thus the effect of a guaranteed annual wage or attrition 

could be ail increase in output, a reduction in price to consumers and an increase 

in employijient . (However, if the monopolist was using average-cost pricing 

techniques it probably would result in less output, higher prices and less employ- 

ment.) In pure competition the increase in average cost must be passed on to 

the consumer in the form of a higher pric(e; t;h\is with a static demand thii^ higher 

* 

price (P** in Figure 13) results in less quantity sold in the industry. This 
means that enlpipyment in the total industry must be reduced by flfrms going out 
of business. As would be" expected, in pute competition a minimum labor Ve-" , 
quirement creates less efficient production methods which lead to higher 
consumer prices , lower output and less employment at the industry levql.* 
The |econd type of work restriction considered by Professor Simler 
is one in which the Capital- labor ratio is fixed at a maximum. This would 
correspond to the case of strict, ipilexible job requirements being 



•*Let q==f (K,L), thus witt/the fixed l^bor requirement q=f (K,Lj^), ^ 

^ ^ ^k'^'^^L'^ ^ A^L^M " ^K^"^^ where C represents the cost for 

t out^utsandLj^ is abindine^onstraint. Thus, MC =6C 76 q =p (6K/6q)-fP (6 L /6q) 

. ■ ' whileMC^'=6C'7 6q|Ly=^P„W >6q/6Kfor^L >h 

ERsLC ^^^^ ^ variable,^us MC^ = 6 CV/ 6q >6 C"/6q = MC" for L > L under . 



^ lFigWe12 
WiMOPOLY ^ COST CURVES, OUTPUT, AND PRICE 
UNDER A MINIMUM LABOR USE REQUIREMENT 



46 



■1 



Ov 












\ \ 1 






L 










\ 1 






1 


q,q2 


\ 


^3 ^ 






* 0 



Figure 13 " . 

PURE COMPETITION - COST CURVES, OUTPUT, AND PRICE UNDER A MINIMUM LABOR USE REQUrREMENT 




d."Mr" 



ERIC 



^2 



• C ' 47 

- ^ ' ■ ■ 

maintaiadd through a technologicar change. Figure 14 illustrates the 
production function with a fixed capital-labor ratio shown as OD. Again, 
this leads to a misallocation'of resources as far as cost minimizing is 
concerned: F versus B for if the required capital-labor ratio, OD 
is to the right of.thef optimum expansion path, OE. 

If th'e optimal Expansion path, Js Tine^r, as shown by Prpfesso 
Sirr.ler, then the forced expansion path, OD, will generate a higher total 
and average cost and a higher marginal cost. ' 

s 

,C' = Pj^K + P^^L = Pj^K + P^B K where BK = L for expansion 
path OE. ' I 

C" = P^K + P L = Pj^K + P 'raK wheire raK = L for constrained 
capital -labor ratio OD. 

Thus, &C/&q = MC' =6 K/6q(Pj^ + P^g ) for 11 =^^oi^ant 



and, &C"/&q ^MC" = q(Pj^ + P^ ); 

M' ■ 

where, a>6 for a binding" capital -labor, ratio constraint. 
Therefpre, MC" > MC'. 



If the ^-expansion path is non-linear, then 6^ will vary also, giving 

If the non-linear e.xpansion path becomes more capit;al intensive, K/L 
increases, then MC">MC' still and in fact, biejC9mes greater. However, 
if the value of B increases along OE, thus MC**>MC' may not hold over 



S9 



.§ome output levels along OE (i.e., if S>a occurs, then the constraint 
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is not binding)* 

I 

When the marginal cost for the constrained capital -labor ration 
OD, is greater tlian that for the optimal expansion path, the output will 
be lower and the price higher for both monopoly and pure competition in- 
dustries; that is, for profit maximizing firms. Output will be less and 
price higher - for firms using average cost pricing, regardless of the 
relative position of the marginal cost curves. If in Figure 14, is the 
optimal output, using tlje cost minimizing input combination at B, then some 
lower output than qq^ is very likely to occur with the imposition of the lower 



capital-labor ratio along OD. The lower output will mean less employment 
only if the reduction in employment due to the lower output is more than 
the gain in employment caused by shift from the optimal expansion, path , 
OE, to the constrained capital -labor ratio, OD; thus, the employment 
effect in the case of a maxirrium- capital -labor ratio agreement is uncertain. 

It has been s^hown that both labor use f-estrictions lead to a non- 
optimal capitalrtabor ratio if the restrictions are binding, and thus-, to 
less cost efficiency in productioh. Another efficiency criteria is also 
affected in the imperfect competition sectors.^ Tliis is the resource al- 
location efficiency concept ^of optimization where price equals marginal 
cost/ It has been shown that both the price and marginal cost are affected 
by the use of 'restrictive labor policies. If the differential ^between price 



6/ 



and marginal cost is narrowed' (widened) in imperfect^ competition, then 
resource allocation is closer to (farther from) the optimum leveL 

5. Re- employment- Aids . 

When lay-offs for some workers are required, various procedures 

4 

may be imposed by unions and management to aid the displaced workers 
in finding new employment* Among^ these procedures arc layoff notification, 
placement and' referral systems. If the firm gives employees notice of 
layoff several weeks before actual termination, the forewamed-'wdrker may 
begin to seek re-employment , prepare to undertake retraining and/or adjust 
his expenditure pattern to accommodate a temporary break in regular 

earnings. By "setting ijf) job placement- and referral systems, employers 

I . 

can provide- labor market information to displaced workers and provide . 
workers to employers who have job vacancies calling for the workers' 
skills. It is hoped that the worker will be able to shift more rapidly ^ 
to a, new job, and a better worlcer-job ,match will result. 

Another method of aiding the re-employment of displaced jjj^kers is 
to plate them on a preferential rehiring or hiring list. Those Jast laid 
off are the first recalled by a firm under 'the preferential rehiring system. 
Preferential hiring arrangements allow displaced workers to have first, 
choice at new, similar ^obs at other plants operated by their old employers 
h or at other firms in the industry. 

This system is attractive to workers, because it allows them a 
better chance of remaining In their old employment or regaining similar 



employ ment. By regaining employment witlj his old employer, the worker 

may continue to be eligible for the pension rights he has built up in the 

pastl By cpntinuing to work in the same industry with e:ither. his old • 

firm ox a new "firm, the worker does not have to change occupations and. 

perhaps," unions. It may alsd be attractive to firms if they lay off workers 

in an order inversely related to their iriarginal products and then recall 
'I 

. first those who- were laid off last.* 

Critics of preferential hiring or rehiring point out that the system 
causes workers to become immobile; that is, they wait for re- employment 
at their old place of employment rather 'than seek employment elsewhere. 
This represents a lessening of the resc^urce allocatioji functioning of the 
labor market and may reduce efficiency in the system , 

As discussed earlier, the vesting of pension rights may increase 



the speed by which a displaced worker seeks and finds re-employment 
in a different job, since he is not tied to his old employer through the' 
pension fund. Early retirement funds may also aid the displaced worker, 
since he may retire temporarily from the labor force if employment op- 
portunitiGS appear slim at the time unemployment occurs. '^Thus, the 
early retirement funds may work as supplementat unemployment .benefits 
and permit displaced workers to search for re- employment on a non-crises 
basis, — • 



/ 



*The author wishes to thank Professor N. J. Sim'er for drawing 
attention to this point. 



6. Bargaining Procedures 

..^^^^^^ ' The type of adjustment mechanisms available to workers and the 

specific impact of technological change can be influenced by the type of 

labor-management relations in use in the industry. Where' labor unions 

.and management are cooperating, attempts are made to allow management 

• to introduce teclanological change with maximum flexibility in setting job 

requirements. This is allowed by^unions in return for va£ipus aids to 

workers who are displaced such as supplemental unemployment benefits , 

. ^- attrition schemes, ^^ider seniority, and relocation, preferential hiring, . 

early retirement, minimum paygradc cuts, etc; . For the remaining workers., 

shares In the increased returns from the technological change may be 

established by such things as 'higher, wages profit sharing, etc. 
* • • • 

^ • When labor-management relationi^ are non-cooperative,- the results 

- V 

may be work stoppages, restriclivt work rules, restrictions against lech- 

nological change and man%ement effort^? totally to eliminate the jobs of 

the troublesome union members. When this uncooperative' attittide develops 

between workers and employers, and it threatens to harm tlje economy 

and society, the use of third-party arbitration may ^ be advocated. Hopefully \^ 

the third party will bring the sides tpgetljer aAd help to show how cooperation 

w\u be beneficial to each Kr"up.„< 
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Other Public Sector Adjustment Mechanisms Including - 
Education and Training Implications ^ 

In addition to the private adjustment mechanisms used by workers 

public progj^ams and policies may also. permit o^r enhance the success 

of workers* adjustments to technological change. The various public 

programs and policies may b(^ classified into five broad groups: Aggregate , 

labor demand policies, labor iTiarket information programs, education and 

training programs, work and income, opportunities and union-ma^agcment 

relations policies. 

1. Aggregate Labor Demand Policies 

The employment 'Impact of technological change is obviously less 
in an economy experiencing full employment growth than in one suffering . 
from^slow-growth or no-growth problems. Diirihg strong economic growth, 
chances of being displacecl are lessened, since most firms undergoing ^ 
technological change would have expanding demand for their products or 
services. This increase in demand could partially or totally cancel out * 
any reduction in employment involved in the production function change. 

For workers who bec(yfne unemployed, a rapidly expanding economy 
means more job vacancies and thus, a greater Ifkelihood of securing re- 
employment^ without suffc^ri^g a long period of unemployment or without 
having to' undertake retraining or relocation activities. In the state o/ tlxi 
arts section, reference will bp made to several reports and to "writers 
who feel that a full employmclnt growth policy is essentially all that 
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need be implemented by. the. public authorities to insure adequate adjustment 
of workers displaced by technological change. * • 

Full employment policies involve 'a blend of fiscal policies, monetary 
controls, and ihcorfte (i.e., wage and price) policies.^ The impact of 
various combinations of these policies on the empltfymunt of different 
wqrker groups (by occupation, industry, age, sex, xjtlinic group and region), 
would need to be ''analyzed in relation to tlie amount of worker displacement 
likely td occur within each group, before any projections -of re-<smployment 

could be made. * "^'^ 

, •■ » • • , 

Regional, urban and rural policies may be yged-as the basis for 
<v ■ ,, • " ' 

implementing aggregate damand policies, or thuy^may.^je' instituted as 

r 

complementary policies to .pggr^^gate programs. In either cafee, these ' 
more localized progran^s can take special problems of thc'ir are£ts into 
greater consideration*than can national level programs! This means 
(conceptually at leaSt) that the 'characteristics of the local laboi* force, 
y^specially those threatened by technological displacement, can be mcire 
closely identified and specific programs established to handle these potential 
labor-adjustment problems. 

Besides the financial problems often discussed i/i establishing regional- 
urban-rural planning systems, a very serious prbblem -is how to integrate 
and coordinate various' local units. If each local, unit goes its own way, 

6 * 

' Some authors argiie thai manpower programs fif in one or more of 
these groups. See, for example. Manpower Programs in thc^ Policy Mix , ed. 
by Lloyd Ulmann, Baltimore, Md.: John Hopkins, University Press, 1973. ' 
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■ . 55 
the general equilibrium of larger regional units and of the national economy 
may be overlooked.^ The danger is that local units will be forced, by 
lack of control over the larger economy and by their 6wn self interest, 
* to develop. labor programs (education, retraining, relocation, etc.)' and 
industrial development programs that are specific to the needs of their 
area. These may lead to a retarding of labor mobility at the naFtonal 
level and to general imbalances in supply and demand at the national 
level. » ^ > 

When other aggregate policies (fiscal, monetary, and income) fail 
to maintain full employment, the use of public employment programs has 
been advocated and was implemented in the 193()'s and again in 1971, through 
the Emergency Kmployment Act (EGA)* These programs have, perhaps, 
suffered in the public view due to being labeled "make work" or "government 
as the employer^ of the? last resort" type programs; however, the EE A 
program provided monies for "real" jobs to meet local needs, and most 
of these jbbs appear to have been in traditional areas of police and fire 
protection, sanitation and clerical work. Six mqnths after the enabling' 



/See. for example, Charles L. Leven, "Establisliing CJoals for 
Regional Economic Development" Chapter .29 in Regional Development and 
Planning, ed. by Jolin Frietlmann and William Alonso, Cambridge, Mass.: 
M.I.T. Press, 1964. 

8 

The recently passed Comprehensive Em|)loyment and Training Act- 
(CET^) will give^the "fiscal federalism" concept the test since it consolidates 
all Department of Labor manpower programs into one package and gives .the 
planning responsibility and financial means directly to the local governments 
(for communities ove 100,000 population) and to the separate j^tates. 
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legislation was passed, 140,000 workers were on the payrolls' of state and 

local government, under EEA. funds. Federal Reserve Board studies suggest 

that public employment programs such aS 'EEA, may have twice the effect ' 

on reducing unemployment within a year Chat any gther federal spending 

9 

or tax cut program has. 

^Finally, government legislation can affect the aggregate demand for 

\ ,. • 

V 

labor (in terms of men not mafi- hours , by establishing basic work-week 

hours and retirement age requirements. Legal requirements for the pay 

' \ ■ 

of overtime for over forty hours of work per week may promote more 

employment , as may laws outlawing working more than some maximum 

number of hours per week. On the other hand, these measures may have a 

stifling effect; e.g., laws reiquiring payment of overtime for more than 

eight hours work per day may affect decisions as to use of the four- 

day/ten-hour day production schedule. Governments as the employers 

of about one-sixth of the work force can help^establish regional and national 

trends by changing their normal work week and vacation, policies - By 

reducing the work week and enlarging the vacatiQn time, the aggregate 
/ 

demand for labor may be enlarged. * . 

By changing the requirements for Social Security benefits and by 
varying the actual benefits pai(!i, the fedefal government can attempt to 



9 

See, Public Hmployment Policj^es arid Priori! ies , National Manpower 
Policy Task Force, 1819 H Street, Washington, D.C.. December 1972, and 
Emergency Employment Act the jPFHP C?ener^tion^ ed. by Sar A. Leviian and 
Robert Taggartr Salt Lake CiCy, Utah,: Olympus Publishing Company, 1974 



affect the labor-force participat:^on of older workers a^d perhaps increase 
the deman5i.^r younger workers!. Also, -^governments can influence ^private 
poli'cies toward retirement by their mandatory age requirements for 
government workers and by changing the benefits of government ^employee 

retirement programs, i " . 

... ^ . * ^. 

-2. Labor Market Infdtmation programs ■ 

^ Di^pidced workers piay lack good ioformation of the current state 
of the labor market; that is, workers, may ^not know what type of jobs at 
what pay levels afe available in v.af!ibus regiqns^^ the economy. The" 
^vernment fin^cfed Employmen;/ Security Offices serve as information 
sources for jobseekers and employers with job .vaq^ncies- ' Tlii.s service. 
i|; effective, can reduce the search time for a person seeking employment 
and provide a better job match from' both the workeir's and the employer's 
viewpoint. ^ Better job matches should result in fewer job turnovers from 
voluntary quits and dismissals. ,An active labor market information prograrr 
should have current information on technological trends in various industries 
and be prepared^to handle the re- employment problems of workers likely 
ta become displaced. This information service coul^ include counseling 
programs to provide workers with current labor market information, ^ 
with, testing services, and with direction toward retraining programs ♦ ■ 
available. The ijiformation service should alsp. make available information, 
concerning the potential for re-lerjiploytnent through relocation. 
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3. Skill Development Programs, Education, and Training Implica'tions 



If technological change eliminates the need/Tror qertain skills in t^e 
economy, then some workers whose humfan c^i^l" consists mqj^nl^ of -those 



skills may need-retraining in order- to 
wage.. The Manpower ^Development an( 



regaiil employment at a simitar 



Training Act of 1962 anjjf^the public 




employment prt)gram established under ^he Emergency Erpployment Act 

of 1971 §ipecifically mention workers di^laced by technological change as^ 

. ' 'r 

being among those eligible^ fQrTuiTfflTig.-, Publ^ fui^ded retraining • and 
relocation has been discussed earlier, but sogne additig^l issues will be 
mentioned in this section. 

C)ne question is whether the present .mianpower programs arfe of 
much value to displaced workers; that is, ii^resent manpower program s\ 
clre geared ntbre to supplying basic skills and improving the work habits 
of the disadvantage^, can they be^of much value to experienced worker^ . 
displaced by technological change? ^If the iiitegratiori of displaced work^^rs' 
into programs set up far the disadvantaged is not feavSible, then how can 
the technologically displaced 'be serviced? Are there enough displaced 
workers in a region to permit special program^ 'to^ be Qeveloped for them 
locally or should they be brought together at a national training cc?nfer? ^ 
Should an individualized system be established, utilizing home study, .private 
tutors, apprenticeship, and/or existing vocational and general education 

A 

facilities? , * ' 



^ A second question is more basic and relates not only to retraining 

programs but to ^1 vocational and general education programs as well. 
':^he question is whether greater emphasis should be placed on the development 
pf^job-specific skills oi\^ on tke development of the ability to adapt to changes 
in the work and leis^e '^vironment during a lifetime'? If the future is to be 
one of accelerating rates o^ckange, with the continuous elimination of need 
for Some skills and jobs and the development of new work activitites with 
. new skill combinatiens, .th^n training in only certain specific skills may be 
of value to the trainees only over the short run. Mdny studies which hold 
that the rate of tefchnological ch^ge is accelerating emphasize the role of 
training and education programs in jenhancing the individual's ability to adapt 
to his enyironment^nd to accept and adjust to change 

•Another part of^i^ continuous technological change issue concerns 
the va,iue of the actual skills being taught in skill training programs , Are 
these Wills currently needed in the econojTry? Will these skills be needed 



over a 16ng period of time or are thfey^likely to be the next victims of tech- 

* nological changeT^^his >s the subject of t^e pr6j,ect for the N. S . F . , R&D 

Assessment Program developed by Alan Fechter of the Urljan Institute. THat 

project details the problems encountqred in attempftlng to foresee manpower 

needs as technology changes.' ' " 

See^ for example, Alyin Toffler, Future Shock , N,ewYork, N.Y.: Bantam 
Books, 1970, and Report of .the Conference on Educatipnal Priorities; "The Lear 
^.SQciety:- Institution to Integrate Work and Education/; Chapter 11 in Th^ Future of 
Work, ed. by Fred Best, Englewood Cliffs, ISI J.:* Prentice-Hall, 1973. 
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4. Work and Income Opportunities Policies . \ ' 

The passage and enforcement of equal employment opportunities I'egis- ' 
Ution may help the adjustment problems of some groups facing discrimination " 
in the labor market, (e.g., Minorities, femaies and the aged who a,re suffering 
employment problems because of technologicaly displacement). technological 
displacement has a relatively greater impact on the employment of specific 
groups who encounter hiring bias, fair employment legislation may help in 
two ways. First, it may increase the number of job opportunities availabfe to 
them; second, it may help make them more secure in theif present employment. 
The second effect woyld occur where the legislation outlaws discriminatory 
layoff procedures and enhances, everyone's chanceg^ of receiving on-the-job 
training and promotion. The legi^ation cbiild also help maintain the ^ployment 
-oppoWnities of all groups by prohibiting discriminatory union practices ' 
Which could maintain a dual labor market favoring one chosen group of 
workerjs over others. 

tJn^mployment benefits partiafly maintain ^n unemployed worker'? 

\ \ 

income stream and help to provide for needed family expenditure^ whHe thq . 
individual seeics reemployment. The use of extended re-employmWt payments 
(EB) dur^ing periods of cyclical economic downturns and recession provide for 
further support tothelaid-off worker and his family during periods of high 
unemployment and fewer job opportunities. 

Proponents of the use of unemployment benefits to aid rhe adjustment 
of laid- off workers argue for wider coverage of workers, higher benefit 
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payments and 'longer and more flexible use of, extended benefits payments.- 
It is argued that the longer payment periods and higher payments will allow the 
recipient to maintain his accustomed level of ^living and pay debts oiitstanding 
(mortgage, installment loans, etc.) without his undergoing severe hardships, 
and this will allow him to more adequately search the job market/for a \ 



satisfactory job-utilizing his skill and experience. This should pirovide for a 



- . . . f 



longer term, more pr6ductive work experience and less job turi/dver than if 

I ^ 

the unemployed person had to accept some job hastily'because pf present 
financial hardships. Proponents argue that the payment of higher benefits 
for longer time periods also aids the' aggregate economy by providing a floor 
to consumer spending which acts as an automatic stabilize:/ during periods 
of slow or no economic growth. 

Opponents of higher and longer unemployment benifefits (or in some 
cases of any benefits) argue that the payment, especially at high levels, may 
impede the efficient fuiic.tioning of,the latjor market. The worker .receiving 
high payments may hot aggressively search for new employment, but feay 
nsimply wait to be recalled to his old job. The worker may hold on to artifi- 
cially high wage expectations and/or job expec^tations and keep searching 
the market rather than taking a more realistic view, worker may not 



^^See^ for example, Hirschel Kasper, '*The Asking Price of Labor and the 
Duration of Unemplyment," Review of Economics and Statistics, May 1967, 
XLIX, 165-172. ' ^ 
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The worker may not accept relocation as readily as he might have, even 

in the iacd of long-run declining employment opportunities in his present 

labor , market 'area . 

Much of th&^rgument stems from the leisure -work tradeoff concept. 

Using the traditional approach, utility is a function simply of income and 

leisure, U = F(Y,L), and income is derived from work, Y^, and nonwork, 

Yxp sources, Y = Y^^ + Y^ . The tradeoff then concerns time used for 
IN ^ W N 

work to prodliee income versus time use^ for leisure. The availability \ 
of nonwork income may cause a readjustment* of the leisure -work time 
tradeoff. Opponents fear the nonwork income (unemployment benefits) 
may cause an option for full time leisure over work. This is shown in 
Figure 15. 

Line AT represents the various inct>me leisure time tradeoffs 
available to the individual given the wage rate he can command in the 

labor market.* With these possibilities/ he would choose 'point E. with 

■ « * 

income, all from work, and amount of leisure time. T rcipresents 
the total time (in hours) available during the time period used for the ' • 
analysis (a day, a week, etc.) If opponents of high unemployment benefits 
are correct, the implementation of a nonwork income such as Y2 by means 



"A represents the income tlK3 individual could earn by working 100% 
of his time and is equal to the wage 'rate he c;an comn^and, r times T or 
Y = rT at A. In" general if W is hours worked and L is leisure time, then 
T = W+L or W:?T-L, and total income Y = Yj^ + Yw r(T - L). So -r 

is the slope of the income-leisure availabilities line AT, 




0 
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of unemployment benefits could cause^the individual to opt for position 
which has all leisure time, zero work, but higher satisfaction for 
the individual involved. Thus, higher and longer duration of unemployment 

benefits couTd cause individuals to prefer leisure ovej work and reduce 

\ - \ . ' 

I 

their job search effofts to the, minimal necessary to retain the unemploy- 
ment compensation. , . * 

Proponents of the use of higher payments for a longer duration 
may counter in several ways. First, the actual choice between work and 
leisure will be affected by the slope of the indifference carves so tha^t the 
unemployment benefit, as long as it is somewhat less than work income, 
need not be more attractive (this would require redrawing bf Figure 15). 
Second, the unemployment payments are not "forever"; and as an attractive - 
«job ^becomes available, the rational worker would be expected to take it 
in order to maximize his long-^un satisfaction. Third, the utility function 
• in this traditional approach-^gives 2jero utility frbm work itself and assumes, 
no disutility (disgrace) frdm^'the continued receipt of "nonwork income. 
The "puritan work ethic" would Involv^e positive utiUty (satisfaction) from 
work itself, and disutUity frop nonwork income. This intension- gives 
stronger preference to work over leisure than is *'sh<^cwn unde;; the traditional 
approachN Opponents, howevqr, would counter that disutilit^i^ from wo^k 
is. very possible (dissatisfaction, with the job); and it is possible that for 
spme individuals, at least,- there could be positive utilit>( gained from 



ERIC 



76 



65 • 

• • k ■ . ■ 

the receipt uf iio nwork income wliich would give more preference to 

o 

leisure than to, work. — ^ 

Finally, t;he proponents of unemployment benefit payments would . 
point out that the traditional concept is a static analysis which makes 
— no-aHlowancp iox lack of good labor market information or for lack of 
adequate job oppo-rtunities at the present time. That is, the suddenly 
displaced worker needs time properly to search the market to find out 
what is ♦ivailable in order to make a rational job choice. Tills search 
is costly in terms of direct costs involved in looking for a job (trans- 
portation, etc) and in terms of needed expenditures that have to be 
maintained daring the period of unemployment. If the economy is in a 

^period of sluggish growth, no jobs may be available and some form of . ' 
« 

income maintenance would seem in order. 

— - Of possible aid to. displaced workers are the .various ihcome mam- 
tenance programs and proposals. These programs can be a short-njn 
aid to adjustment, the income maintenance programs can work much as 
unemployment compensation; and it can be argued that one-. income maintenance 
system encompassing the unemployed would he more efficient- to administrate. 
Income maintenance programs also offer long run compensation to the 
displaced worker and his fa;nily who simply cannot -find re-employment or . 

_ who need fairly- lohg retraining programs. For the older worker whose 
skills are no longer needed because of teclinolo'gieal change, some form 
of income maintenance may be the only answer. If private income; 
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maintenance programs are missing of viewed as inefficient, then public 
programs may be the best alternative. . < 

A problem vyith income rtiaintejiance programs of the guaranteed 
income type is the effect on the individuaTs work-leisure tradeoff; that 
is, under certain conditions the guaranteed income payment may lead to 
the individual's choosing full-time leisure (as shown in figure 15). Figure 
15, with Y2 income as the guaranteed income, shows an income maintenance 
system where eacJi dollar earned results in a dollar less in payment. 
This type of program is the most criticized as promoting non -labor 
force participation.' • 

To promote "workfare" over "welfare" by giving incentives to 
Seeking employment, various^ negative income tax schemes, s^uch as Presiflent 
Nixon's Family Assistance Plan, have been proposed.'-^ Kssentially alL^ 
these proposals involve a basic guaranteed income at a fairly low level 
plus a payment wliich varies from a maximum according to the level of 
income earned. Normally the income n\aintenance payment varies by some 
percent of income earned, (e.g., a loss of 50(^ of payrry^^nt for each dollar 
earned until all of the welfare payment has been eliminated). In this 
manner the individual receives more total income by working than by 
full-time leisure. 



^^See, Poverty Amid Plenty, The American Parad5x, The Report of 
the President's Commission on Income Maintenance Programs, Washington, 
D.C-: U.S. Government Printing Office, November, 1969. 
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Figure 16 demonstrates the negative income tax approach to promoting 
work actiT^y. T again represents the total time available during the 
given time period used in the analysis. Line AT represents the income- " 
leisure tradeoffs possible without any income maintenance programs. 
Line represents a guaranteed income approach and resultsMn the in- 



dividuals choosing, full-time leisure at point N. Line ABN represents the 
income -leisure combinations available under a negative income tax system 
with a floor support of Y2 and a maximum supported income level of Yg . 
The income equation here is Y = + ' o^Y^) for incomes below^Y^ 
levels, where l>a> O and a is the p(ircent of the incomje maintenance jpaymt?nt 
lost fo;: earned income f In Figure 16, the negative income tax leads 
to an equilibrium position at E where satisfaction ia. greater than with 

100 percent leisure at N, >Up. 

Of course, a negative income tax system can also lead to full 

time leisure. This woulS be accomplished by shifting the utility curves 

to a greater (absolute) slope, so as to give the highest utility curve along 

13 

line ABN at point N. As discussed earlier, the utility and disutility 



*For incomes below Yg, i.e., where income maintenance is being 
paid, , \ 

'•Ssee, Office of Economy Opportunity, Preliminary Results of I 
the New Jersey Graduated AVprk Incentive Experiment , U.S.G.P.O., 19/0 
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f roiA WO rk, . itself , and for receiving nonwork income subsidies have not 
, * been akcouiated for in this presentation. •'•^ ' ' 

\ ."^ • ■ ' • t. ■ 

^ ' Tn^ special importance of income maintenance programs in aiding • 
the adjustm^i^t of older workers displaced by teclinological change Has been 
discussed several times in tliis report. The existing type of public 
retirement program, (i.e'. , the Social Security system)*can aid older 
workers to the extent that workers are covered, that fhe age requirements 
allow retirement ^nd that the income support levels make possihfle an adequate 
o level of living by the recipients. This would need to include health care 
insurance a^ well as income and income -in-kind payments. 

Lowering tFie minimum age of eligibility for optionpl retirement 
under the Social Security system would give more older persons the choice 
of retirement over attempting to find re- employment after being displaced. 
Raising the benefits paid and broadening the coverage of medical insurance 
would also make the programs more attrac'tive and would provide for a 
better level of living foriolder workers forced out of the labor force. 
A possible problem here is the same one encountered in the unemployment 
compensation and income maintenance programs: older individuals, for 
whom regular employment still exists, may opt for full-time leisure ajid 
withdrawing from the labor force. Another policy issue in this area 
is whether special social security and retirement systems should be 



^^For a study of the attitudes of low income families toward work, 
see, Leonard Goodwin, Do fhe Poor Want to Work? The Brookings 
Iris titution,. Washington, D.C., 1972. 
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continued' if a negative income tax program is established, or if the nega- 
tive income tax program should also encompass the older v^orkers and 
retired citizens as well. 

A final topic for this section on public policies for work and income 
opportunities^ is the possible use of minimum wage Icgisl^jtion to-aid in 
work'er adjustment to technological change. Minimum wages might be 
advocated in the cqsc where technological change is eliminating high 

skill-highy wage jobs and creating lower skill jobs, and when teclinological 
» 

change is creating unemployment which could depress tlW* wage rate in the 
competitive sector, This^ would give those who remain employed a bettc^r 
income security and make them -moreyateptive to . the idea ofhtechno logical 
change which disrupts old job assignments and requirements. Pgr those 
who are displaced but gain re-employment , minimum wages help maintain, 
earnings closer to theTr-old levels. ' 

The Broader policy issi)^ is whether minimum wage laws significantly 
affect employment opportunities' ancK inflation. The impact of minimum 

V ■ , 

wage legislation depends on the level at which the minimum is established* 
avL on the fraction of the work force covcirecf. The higher the basic wage 
ig^set the greater is the number 'of Jobs directly" affected. Also, if any 
wage pyramids or differentials are bas6d on the rrrlnimiim wage, then the v 
higher the minimum the greater the relative pyramiding of wage increases 
throughout the economy. If the full work force is covered by, the legislation 

t ' 

then the displaced have only two choices; * remain unempfoyed while 




waiting^'for employment to increai^e, or drop out of the labor force.. If 
there is^ian uncovefed segment of the \ economy then -S*"^ird choice may 
exist: accept em^ployment at- low6r .wage's .. ^ . • ^ " 

^1 '.^ » ■> * 

• ■ ■ • '• * « » ^ . \ ' • 

« • If the minimum wage is sei aboV^ the eqy.ilibi?ium level in the / 
x:ompetitive sector of the e^nomy (as shown iu .Figure 17), ^then less labor 
employment results, "assuming a ceteris paribus deriv^ed demand for 1-abor. 

The higher wage It^vel for the remaining workers may however affect -the 

' ^ ; . '\ ■ ' / " ... • ' ^ ■ 

aggregate demand £or goods agid services .which increases the derived 

demand :^r labor to; ^js^y D^D , which as dr^ivyn,- resi«res employment to ' 
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of Lg but still leaves some involuntary unemployment, AB. 



' ^ . • Bcyth imjjacts of minimum wage legislation must be. considered in estimating 



the employment impact ofi^the law! * . \ , • * • 

In the imperfect comp<itition sector, the same, impact of minimurh " 
wage legislation mu'st be 'analyzed, -incljuding the possible ejdstence '•of 
^ discontinyiou^ labor demanxl curves!- for -which no change in. labor demand 
: / '^Quld occur; ^ That fs, firm has 'a di^c®nlinuity^in its- marginal 

Revenue function, because Of a ki/iked demand curve, or a discontinuity , 



in its m^ar^irial productivity of /labor, function because of a linear production 

^ ***%ihction or. capacity production J then the firms* derived deiVf^d fpr, la'fer 

* • - ■ ^. V • , '"^ ' ' ■ . * , ■ * - ^ - . 

• function^ is discontinuous over^^^ wage range -and. resuU? in constant dejnand 

■ ■ . •■• ./ - ^ ■ ■ ' I . ■. ^ '- ■ 

iif; * • forilabor ever this range regardless of the w^e level (see Figure xS). 



^he result here is the same employment leVel with higher wage rates 
♦ v^\^ . (W^^^'Wg)*, and thu^,' probably greater consumer spending and a shift 



8*3 



\ 





in aggregate demand and thus, in the derived demand for labor (as shown 

J ■. • * f 

in Figure 17), i . 

] ' 

* . * - 

' The shifting of^minimum wage levels may lead to higher unit labor 

costs which are passed m to the con'sumei: in the form of higher pracesi. 

thus partially or wholly negating the real effect of th6 minimum wage 

change. In industries using average cost markup pricing (such as price 

increases based on cost increases as under the. price control boar^d), the 

higher wage could result in price increases greater than the* wage change \^ 

due' to the pyramiding of price and cost markups from manufacturer 

through the wholesaler and distfibution channels, to the' retailer , 

Increases in minimum wages may benefit individuals who keep 

their employment or find re-employuj^t, depending on whether or not the 

higher wage produces relatively greater price increases; also, the higher^ 

minimum wage may decrease or increase employment opportunities -^epeft^fitg 

largely on the effect the higher wages have on* consumer spending and 

aggregate demand. If the minimum wage leads to a significant inflation 

of prices, this may create other economic problems and hardships which 

must be faced b^Ahe policy maker. - " 

;/ 

5. Public ^licies toward Union -Management Relations 

/ ' ' ^ • • .. 

T^hnological change may necessitate a change in government policy • 

/■ • . ■ . ■• ! ' 

to\yard/ union -management relations and collective bargaining procedures. 

Additional government intervention may be necessary if cfoHective bargaining 

freaks down in attempting /to fiandle technological change and severe work 
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stoppages occur. Intervention may become necessary if the type of 
arrangements being readied ip private collective bargaining are .deemed 
to be detrimental tq society's welfare in the short run or long run (e.g., 
the stifling of economic growth). ' — 

Three possible forms of . public rntervention ^into the collective* 
bargaining process arc? public representation, legislation covering bargaining 
areas, and Compulsory bargaining. If collective bargaining is breaking 
down injhe face of teclinological change, then perhaps public repirescntatives 
acting as i;]aediators may bring about agreements , or perhaps, compub 
bargaining with no or limited work stoppages will have ,to be implemented. 
If collective bargaining is arriving at agreements viewed as less than' optimal 
for the total* eco'nomy and society, then maybe the presence xof public 
representatives at the bargaining session will lead to more satisfactory 
results; maybe Jegislii^ion detailing the limits of collective ^bargaining 
agreements will be needed. 

Legislative acts have greatly facilitated and shaped the development 

of union -management relations over the last few decades. - In terms 

related directly to labor adjustment to technological change, the two points 

niade earlier concerning public involvement in the bargaining proces-s can 

be made more specifically. First, is collective bargaining, functioning ( 

well in aiding the labor adjustment problem? If not, can somt^ sort 

. _ . «/ \ ^ 

^[ public represe/itation j new legislation or cprppulsory bargaining Change 

this process so it does jvyorjc better as an '"ad'juslment tool? Second, if 



S7 



. . • 76 

the collective bargaining is functioning as ^ labor adjustment mechanism, 
is it the best approach from the viewpoint of the. individuals who are involved 
and from society's viewpoint? ^ If not, can public involvement produce 
better results or will it just prove a further source of strain and discord 
which hampers the adjustment process? 



CHAPTER 3 • 

OTHER RELATJONSHIPS BETWEEN WORKERS 
AND TECHNOLOGICAL CHANGE 

Impact of the Supply of Labor . . 
on Technological Development 

In the preceding chapters, the impact of technological change on 

\ / ■ 

the supply of labor has bee^ discussed. In particular the impact of 
technological change on skilly development, training and education required- 

\ ' ■ 

ments for private and public \ programs was discussed in the preceding 

\ 

chapter. The purpose of thisi section is to reverse this causality and 
look briefly at how changes -in^^ the supply of labor can affect .flie rate of 
technological development.^ \ 

The rate of technological change may be slowed because of lack 
of workers having the skills needed to implement the new innovation in 
production. If this occurs the employer ^must decide whether it will 
pay him to also undertake the cost of training the heeded workers or 



Material in the first part of this section is drawn heavily frqm 
R. R.^ Nelson, and E. S. Plielps, "Investment in Human, •'Technologic'^l 
Diffusion and Economic Growth", American Economic Review, May, 1966, 
pp. 69-75, and F. Welch, "Education in Production", Journal of Political 
gdK^onomy , Jan/Feb. 1970, pp. 35-59. 
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whether it is better to put off the inv,estment at least for the present. 
K the training involves a substarftial time period or if the innovation is 
put off because of lack of skilled workers, then a differential exists between 
the level of technology known or in existence and the level of teclmology 
In actual use. This technology gap can be closed of narrowed if the * 
proper skill mix or a better skill mix is developed. Thus changes in the 
supply of 4abor may affect the rate of innovation by allowing new technplogies 
to be brought into use. 

•Welsh, and Nelson and Phelps have pointed out that the impact of 
the labor supply on the rate of technological change may be more than 
just the restrictjlve impact discussed above. The quality of workers may 
also influence the rate of technological innovation by their ability to 
promote and adapt to change. That -is, part 'of the better quality embodied 
in a more educated worker may be the individual's ability to adjust quickly 
to change and to introduce innovative changes himself. More educated 
workers may more quickly make li^e of presently known but unused tech- 
hology and may also help cause the rate of technologicab change to ac- 
celerate. . i 

Welch points out that more educated workers may be much more 
valuable during periods of rapid change when gpod information concerning 
the mos>^ficient production methods is scarce, because they can pick 

t the more efficient methods faster. "If educated persons are more adept 
at critically evaluating new and reportedly improved input varieties, if " 

. ; . \ ■ 
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tliey can distinguish more quickly between the systematic and random ^ele- 

ments of productivity respons(2s, then in a dynamical content educated 

' .,2 ( -V 



persons, will be more productive, 

From the" policy maker's viewpoint two basic issues appear. First, 
as adjustment mechanisms work better (e.g.,, better labor placement, ^ ' 
better retraining, better education), then the rate of technological change 
may accelerate due to the technology gaps being closed and due to better 
workers promoting further tephnologica[ growth; Second, if more i*apid 
technological change does occur as a>result of better education and training, 
and if teclinological change is creating substantial labor adjustment problems 
then this educational upgrading may be amplifying the problem, af least 
in the short run. The creating of better labor adjustment mechanisms 
may generate problems for more people and "necessitate greater reliance 
on adjustment mechanisms, 

A second way in which the supply df labor may possibly affect 
the rate of technological change in a firm or industry is through the impact 
of unionization. If unionization brings with it higher wages, this, in' ^ 
static economic an^alysis, will lead to a substitution of capital for labor 
over the long run. The question pf (;oncern in this study is what influertc|b, 
if any; does the higher wage rate have on the rate of technological cliange 
in those industries. It may be argued that the higher wages spur a more 



2 

A, Welch, Education in Prod. , p. 74- 
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rapid rate of technological change for two reasons: First, in order to 
compete and make a reasonable profit when - faced , with higher wage costs, 
"the firms may attempt to increase productivity and lower unit cost, by 
improving the quality of the capital and the efficiency with which the inputs 
ar*e combined ifi the productive process. Second, the higher wages will 
aUow the firm to attract a more skilled, better educated work force 
^or perhaps persuatie the firm to upgrade the present work force via 
^on-the-j9b training), which may then accelerate the rate of technological 
growth (is discussed above. 




Impact of Technological Change on Worker Attitudes , 
(Psychological, Sociological, Familial Consequences) , 

The preceding material has concentrated on the economic aspects • 
of the relationship between teclinological change in jobs and worker adjust- 
ment » First, discussions of the possible effects technological change can 
have on the production function, cost function, output level and hence, on 
labor demand, were developed. Next, conceptual discussion of various 
private and public funded or aided worker adjustment meqhanisms were 
presented wh<^fe_j:he main concern in adjustment was economic matters 
(e.gT^ jobs, income, skills aJid education for work). The adjustment 
mechanism chapters contain the basic material for this xeport and were 
given the most detailed attention. The preceding section reverse^ the 
procedure and dis*cussed how the quality of the labor force could affect 
the rate of technological change and thus the economy. 
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. In this section brief mention is given of how technological change 
can affect workers, their families and society's w^ilfare in other than 
purely economic ways. How does the Worker react sociologically and 
psychologically to technical, change and any disruption brought along with 
it?" How does his attitude and outlook ox\ life change? What happens 
to the relationships vVithii) the family, and how does this feedback on the - - 
worker's performance, job search, etc.? These matters can obviously have 
strong economic implications as they affect the worker's performance on 
th<S job, his attitude toward work in general, and his attitude toward 
collective bargaining. * ' / 

For the displaced worker who becomes unemployed for a long, du- 
ration, questions concerning the impact on family relationships are of vital 
concern when measuring changes in individual and societal welfa^b. What 
happens when the household head no longer is the "breadwinner" and other 
family members take over the income -produting roles or welfare becomtis 
a way of life? How is the individual's emotional stability affected:- How 
does the family readjust to the new situation, and what are the sociological 
implications of these changed and, perhaps, strained-relationships? 

For those displaced workers who find re- employment, what does the shock 
of the adjustment to a'new job and majrbe to relocation do to the -worker 
and his or her^ far|iily? ]£ the new job carries a lower wage, how does 



'**'''A more detailed study of worker alienation related' to technological 
change is being coijducted by Barbara„Burns of the N.S.F.,'R8iD Asses^mdnt 
Program staff. ' - 
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it affect the family, not only economically but emotionally, as they, have 

to adapt to a new lifestyle and maybe develop a new peet group? If tJie 

family moves whstt types of strain does fhis produce, and how are the 

children affected by the uprooting and forced changing of schools and 

friends? How are the family's feelings of securityiiffected over the long • 

run by tJie loss of a job by displacement? Do tliey now live with greater 

fear of recurring job loss and income interruptions; if so, what does this 

\ 

do to' their menial and emotional well -being? A question that is directly 

related^ to our study concerns the impact on these various problems of 

different types of adjustment mechanisms. ^ Are some adjustment mechamsrfls 

more favorable with regafds to their psychological and Sociological results? 

• If tlie technolocially redesigned job or the new job found after 

displacement is considered to be less desirable and/or lo9s interesting, 

what effects will this have on the workers social well-being (i.e., 'the 

mental and emotional effects). . .The only happy people I kno-w are 

the (Shes Avho are working well at something they consider important . , 

"''Especially healthy %nd stable self-esteem (the feeling of worth, pride, 

influence, importance, etc.) rests on good, worthy work to be introjected 

thereby becoming part of the self/'"^'" 
d! . ^ 

^Abraham M^ajlow,. "A Theory of Human Motivation: The Goals of 
Work,'\p. 26^ Chapter 2 in The Future of Work ed. by Fi-ed Bes't, 
Englewood Cliffs, N.j'.:. Prentice- Hall, Inc. , 1973. 

^- Ibid. , p. 27. \ 
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These Psychological effects are important from the narrower economic 

.... * ^ 

viewpoint since they may result in increased worker aliena^on which ^ 

lowers worker productivity, affects thef quality of the gooa<?or service produced, 

and may affect union-management relations. Many writers are concerned *' 

with technology's being used to implement more and more machine controlled 

tasks without^ regard to the effect on the worker. It is .necessary 

to recognize tho; primary of the whole human being, to adapt the work to 

the man ... human psychology reacts directly upon, productivity . When the 

worker feels that he .is in a hostile environment and in an Economic 

system opposed to his interests, he will not work... with the same ardor 

and skill. If teclinological change and the resulting adjustment mech- . * 

anisms establish basically more boring*, uninteresting jobs which increase 

worker alienation, then economic growth and production may be affected 

and social well-being lowered econoniically , psychologically and sociologically. 

Thus labor adjustment mechanisms which help maintain the job- status and 

respect for the worker may enhance the gains from teclinological change 

by overcoming potential labor alic^hation problems. 

< * * 

Collective bargaining ciod other labor-management reiat^ns may 
be affected by the mental and emotional reactions of the workers to 
technological change. The state of the arts section will review several ' 
authors' views of the relationship between technology change and attitudes 



^Jacques Kllul. 'Misuse<i Technology: Ifumanityas a f:og in the 
Machine," pp. 125-26, Chapter 15 in The Initure-of Work, ed. by Fred [Best. 
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toward collective bargaining. One basic view is that the' change is- des- 
troying unions f^by destroying workers* interest in their jdiis, ^y malcing" 



1^ 

them iess secure, in their jobs> and by creating friction between leaders 

' ' s * 

anci members and between olde;: and younger meriibers. Another and 
^somewhat opposite view is 'that more militant worker reactions will occiJr 
(e.g, , more wildcat strikes and greater demands for work rules) as 
workers seek greater securi^tv thfough ynion action. BotJi views, however, 
•see union ^management relations changing because of psychological as. • 
well as economic impapts of ^technological change. ; 

•A view expressed by many "futurists" is that teclinological change 
will lead to an economy of abundange, where th<i amount of wjprk time will 
be greatly diminished, leaving more and mcfte htburs of freedom. How * 
will individuals and society adjust to shorter hours of Work for fewer 'days 
per week, to greater amountfe of vacation time ajjid holidays, to more years 
of retirement? Will work* become a more importl^int or less important 
aspect of our lives? ^ i • , . 

The val^ues surrounding work , \vhich in the develpped areas have evolved 
over centuries, may emerge into a new flu# and imcc again become 

, controversial sources of problems within a society and fear many individuals, 
the ideologies timt ^surround worjc and givy it justification and valuq, In 
•individual andsocial terms, tfiay become strengtuenc^ in support of what 
remains of work;, on the other Band, they may inci^easingly come into 

- doubt and become t|ie otfjects of reaction and rebellion/ 



^These "abundance" concepts may be in the proci?ss of review given the 
current energyrproblems and in light of such\studi6^ as. The Limits to Qrowth , 
Dowella IL Meadows, et. al. , New„ York, N.Y.: •Universe Books, L972. 

» , 

^Herman Kahn and Anthony Wiener, "The -Future. Meaning of Work'*. ^ 
Spme *'Supnse Free*' Observations/* p. 145, Chap. 14 in TlK^ Futnre of 
Work, ed. by' Free! Best, Englewood Cliffs, N.J,.:/Prentlce Klall, Inc. , 1973^. 
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The consequences of these types of changes would depend on the 

* J. " / ' 

types of benefits people derive from the work role '\ , . status; ser^se 

of striving; "feeling .of productivity, competency,^ and 'achieMement; and 

relationships with others and advancep:itnt in> a hierarchy, whether organi- 

/• ' ' » - • ■ ■■ 

\ zational or professional. The^^type of adjustment mechanisms advocated 
' and adapted obviously can greatly affect this potential problem, since 
. shorter hours- and early retirement have been commonly discussed adjust- 
ment mechanisms. As pointed out aloove, other types of adjustment mech- 
anisms ^ould also affect the role of work and its benefits to the intjividuaL 
Finally, mention should 'be given to those people who feel the whole 
concept of enhanced technological growth for greater economic growth of 
material output/with a resulting magnification o:^ the corporate structure 
and corporate man is wrong, that it is lessening well-being for the indi- 
viduals and society. The suggested alternative "adjustment mechanism" is 
to reject the trend as they fpr'esee it and to accept an alternative lifestyle 
based less on income levels and less on working in a large organizational 
frarnework. This is the counter culture idea^ which sees freedom coming 
from other directions than tliose ndw present in our econdmy and society. 



Ibid. , p^. 151 

- 7 ' ■ ' " . 

See, fotjnstance, Charlcis Reich, The Greening of America, 

New York, New York: Bantam Press, 1970. 
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''They don*t want to work at fneaningles,s jobs --producing junk or shuffling 
a corporation's bureaucratic papers 'in order to buy^ more stuff. . . They 
want to be* f^ee men and women. And to be that, they are willing to be 
poor: to drop out, . . and instead try building up a lifestyle that will 



suit them. 

This alternative adjustment or "revolution" sees much of technological 
progress as Joeing illusory. According to this school of thought technological 
change has often been harmful to the individual and society psychologically , 
physiologically, sociologically and, over "the long run, economically. They 
feel a}l innovations need to be subjected to close "scrutiny before being * 
unleashed on humanity. "If a new device contributes to the ugliness, 
impersonality, dirt, heat, noise, garbage and air pollution of the world, 
we ought to reject it.''^ 



1- 



8 



Ernest Callenbach, "The Counter -Culture Thrust; Living Poor With 



Style," p. 162, ^Chapter 16 in The Future of Work ed. by Fred Best. 
^Ibid., p,'166. - 



CHAPTER 4 



/DJUSTME^{T MECHArNflSMS AND SOCIAL WELL-BEING 



Intfoducti/ 



The .objective of this chapter "is to» use the tools of Welfare 

conomAcs to present some, general" relationships between the various types 

of adjustment mechanisms discussed in earlier chapters and the level of 

socieml welfare. The purpose of policy is assumed to be to increase 

wellAbelng in general, ^not only in one dimension such as economic welfare, 

/ * 
Thife means that qualitative judgements mus^ be made and weighed along 

\ 

wijth quantitative judgements for all possible factors associated with social 

jll-being. It is. hoped that this discussion will tie together the various 

Concepts discussed in the preceding sections of this report in such a way 

that readers^ contemplating and/or advocating policy making to aid worker 

adjustment to technological change. will broaden their perspective lo tak0 
ft . 

in the widest possible view. 

Welfare economics includes ethical or value judgements (or' • 
"qualitative judgements" as stated abcive) , ^nd tl\is emphasis on more than 
only objective, teclinical concepts is of vital concern. To attempt to reducb 
the basis of welfare economics or policy making to measurable, qiTantitatwe 
relationships only, would dehumanize the pro:ess by ignoring marty of* 
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the real factors which affect individuals' feelings of well-being, 'Thus, 

if ' 

this opening statement may be taken as a reminder that our decisions 
concerning what is the best ::ombination of adjustment naechanisms for society 
to use will be laden with value judgements that must be dealt with and 
not^ ignored. "Getting rid of value judgements would be throwing the 
baby away with the bathwater. The subject is one about which nothing 
interesting can be said without value judgements , for the reason that we 
take a moral interest in welfare and happiness/'^ 

The policy advocates' scope of reference must take into cc/nsider- 
ation the external effects of private adjustment mechanisms and the /mpact 
that public adjustment mechanisms have in facilitating or hindering/ 
Improvements in social well-being. The u6e of various adjustment mechanism 
may decrease the level of uncertainty concerning the welfare eff(/cts of 
technological cha,nge and thus increase individuals willingness to accept 
change. The introduction of new adjustment mechanisms may , /however, 
change old social institutions which are sources of utility *for $ome individuals 
and affect well-being in another dimension. 

Technol6gical Change, Work and Welfare 

We can begin with the most basic type of assumptions, such 
as, that society is producing on the production possibilities frontier 
(i.e., no unemployed resources) and, before the teclinological change, 



."^LM.D. Little, A Critique of Welfare Kconomics. 2nd j^d., 
London , Oxford University Press , 1957, p. 80 
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that it is producing that combination of outputs* which iSt maximizing total 
welfare. A technological improvement occurs, shifting the productic^n 
possibilities curvfe outward (i.e., more output attainable from the same 

/ 

set of inputs). Under the most sinjple optimizing assumption society / 

^ v.. / 

would move in a Pareto optimal manner to the new production^ possibilities 

V 

frontier and have more output and a higher level of welfare (i.e., a move 
in which at least part of society is better off and no one is worse off). 
Now many of the simplifying assumptions will be dropped as we discuss 
the reality of the possible changes that occur in output and welfare as' 
technology varies ancli different adjustment mechanisms ar^^xised in the 
labor market. 

Any move due to technological change from one output combination 
on one production frontier, to a new output combination on a new production 
frontier, means the production function for one or more products has been 
changed. This means that possibly the skill mix needed in production 
has varied or that the content of many jobs has been altered. If either 
or both of these events occur, then the welfare of some workers may 
be diminished, even though they remain employed . 

Worker well-being may be lowered because of decreased 
earning povjjer after the change due to a shift in demand for various 
skills. ^ If occupations are changed tjien absolute real earnings may be 
changed with some /vorkers becoming worse off and some better off. 
If this occurs, then the increase in output under the rfew technology 
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could not be proved to have increased welfare without some sort of weighing » 
of tlie improvements of the gainers relative to the losses of the losers, ' 
Allowing "the market to work" could easily give this result; and if it 
is correctly forecasted by the potential losers, they may work to stop the 
chang^ or delay it (with inflexible work rules, attrition schemes, etc.) 

u 

Basically a shift of the type described above gives a windfall 

los^s in the return to human investment for these individuals whose incomes 

^re reduced and may require further retraining costs for a new occupation 

while giving windfall gains to others. For society these' windfall gains 

and losses may balance out in favor of the gainers and be a plus to net ^ 

\economic welfare; but, for the individual, the windfall gains and losses 

do not cancel out because an individual does not have an extensive portfolio 

of unvestments in human capital. However, one type of adjustment mechanism- 
\ ^ 

■eduo^ation and training which aids in accepting and rapidly adjusting to 
changp--may help provide an "investment hedge" in hyman capital. 

The techi^logical change could increase output but leave society 
off the ^areto optinvil contract curve » Here Pareto optimal moves to the 
contract curve j/ti^ possible within the context of the new real incomes of 
the indiymuals, Private adjustment mechanisms may or may not facilitate 
a rapid moye to the? contract curve, because of poor information, mis- 

c 

conceptions what the move would entail, etc, Public programs then 

might bring about a more rapid movement to the contract curve, somewhat - 

improving tiie welfare of each individual; however, this type of Pareto 
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m * A 

optimal move is within the context of the new state of t6chnQK)gy and revjeals 
nothing about the equity or welfare of the final real inco^^^ distribution"^^ 
as compared to the one that existed before the teclinotogical change occured. 

In addition to changes in welfare due to smfts ia real earnings 
of workers, technological change may also cHiange workers' welfare by ^ 



chi^nging job' duties and activities. Thart is, if woi:kers receive satis,f/ction 
(or , dissatisfaction) fram work itself, then teclinological change whiqh \|aric^s 
job content may cause ^rkcrs' welfare to vary. In this case worker 
well -Being could be lowered, even though the purchasing power of 'ill 
"individuals is increased, because of changes in job activities "...it ife 
often better to weigh up any improvement or deterioration in his position 

as a consumer against any deterioration or improvement in his position 

■ ,.2 

as a worker..." (At this point we are still assuming independent utilit^ ^ 

functions; i.e., no interpersonal comparisons or relative status.) Utility 

derived from work itself ^ould rule out utility based solely on the amount 

of income received, since welfare is (more realistically) based on mori' 

than ability to purchase goods and services. 

This relation between actual job duties and welfare means that 

welfare studies based on the neoclassical view of the production function 

• 3 

as . an engineer's view of the best technical efficiency standards must 



2 

Little, Welfare Economics, p. 46. 

3 

For example see, Tiber Scitovsky, Welfare and Competition, revised ed. 
Homewood, 111. ; Richard D. Irwin, Inc., 1971, pp. 480-1. 
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be discarded. Meaningful welfare analysjs can be developed only if worker 

satisfaction from his actual job duties is -incorporated into the model; thht 

is, the external costs and benefits to the workers of any production technique 

must be considered along with the internal* costs and benefits4x> the firm. 

Recent experiments by the Swedisli auto makers Saab and Volvo in team , 

construction of a complete auto have been based on the belief that worker 

dissatisfaction with the assembly line technique has txacome so great that, 

perhaps, it has actually lowered worker productivity below that possible 

with the use of the team- construction technique. 

* Two more points relatiVc to technological change can be made inVe'fer- 

ence to welfare analysis based on the use of the basic Pareto optimizing and 

production frontier concepts. First, as pointed out in the section on 

"technoIogicaLchange and demand shifts" in Chapter 1, the actual shift in 

methods used in producing a good or servide may cause the consumer's 

perception of the quality of the product to vary. This would alter the 

utility functions of individuals and the welfare functions and could cause 

a decrease (or increase) in feelings of well-being in the society. Second, a 

substantial change in job activities, earnings, consumption patterns,^ etc. , 

brought on by technological change may alter a person's tastes or utility 

function. This would further complicate the analysis of the change in 

society's welfare, tecause the shift in each individual's utility function must 

be allowed for in the analysis before any comparison of net gains and losses 

in welfare for society as a whole can be attempted. 
* 
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Technological Change, Efficlencyt, Employment, ^nd Growth 

At this point, the assumption that no interpersonal comparisons are 

made by individuals when calculating their welfare will be dropped. This 

appears to be a more realistic approach since '\ . . comparisons of real 

income must be, in part at least, of mental states or changes in mental 
■ 4 ' 

states." And as Professor Little pcints out, mental states are affected by 
interpersonal comparisons which must be expected to occur. 

Thus, the distribution of income may shift as technology changes and 
a higher production frontier is reached. This shift in relative income 
shares may then cause^ some individuals to feel worse off (have a, lower 
level of welfare). This can occur even if the absolute level of Income has 
increased for everyone. If one group has not received as proportionately 
large a share of the increase as another group has received they may feel 
they have not received their fair share.j^These individuals might feel they 
have been left behind in the growth process and are now on a relatively lowe 
scale in society. This may well induce feelings of decreased well-j3eing 
or welfare. Proposed adjustment mechanisms may flounder because in- 
adequate attention is being given to the relative share of the gains going 
tp the different groups of worker^, even thgugh the mechanism improves . 
the absolute real incomie le\^el of all workers. This is an ihiportant consi- 
deration since one of the often expressed goals of labpr unions is to gel 
a fair share of the income for labor. 



4 

Little, Welfare Economy, pp. 55-6. 



The introduction of interpersonal utility comparisons allows for the . - 
possibility of society's not being able to reachi the new production frontier 
and still 6e maximizing welfare. Here the welfare optimizing process may 
lead to unemployment of economic resources or to "inefficient" combinations 
of inputs and oiltpujs. Several other ways in which technological change, ^ 
may lead to unemployed resources will be discussed later in this section. " 

The "inefficiency effect" \s shown in Figure 19 as developedT^y 
J. de V. Graaf^ in a discussion of the presence of External effects in ^ 
consumption. These external effects may arise from the interpersonal 
comparisons of income or earnings (as discussed above). T is a production 
transformation curve for input X and output Y. BB is a welfare surface 
without interpersonal comparisons which giv^s a welfare optimizing point M 
for society where all the normal marginal equalities hpld. Curve B%^ 
represents a welfare frontier which may occur if interpersonal comparisons 
are allowed for in the analysis. Here an infinite number pf optimum positions 
are possible, only one of wh\ch is on the production frontidr, all others are 
"inefficient" combinations in technical possibilities terms. Thus, for the 
existing methods of distributing the output gains, it does not increase 
welfare to increase output from a given levels of input usage. 

This is another possiblie reason to explain the use of adjustment 
mechanil^ms such as inflexible work inles, attrition scbemps and others 

^J. de V. Graaff, Theoretical Welfare Economics, London: Cambridge 
University Press, 1967, pp. 58-9. 
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which appear to restrict output below its potential by ^not allowing the 
'*best technical'* combination of inputs and outputs. Policy makers may atte^npt 
to alter this type of outcome by generating adjustment jnechanisms* which 
maintain worker welfare while aiiowing for gi:eater output from existing 
inputs^ that is, to more fully utilize the omput potential present in existing 
technological icnowhow. As will be discussed later, howe*ver, individuals 
may draw w'(!ilfare Trorn the actual form of social organization; and to 
change Uiis social organization witl\new government interventions and/or 
changed labor-nfianagerhent relations may decrease the welfare of some 

members of society. > ^ " • ^ 

<»'•-, 

THe type of adjustment mechanisms used by labpr and managenilent and 

Intlroduced by government obv^iously may have significant impacts on the 

\ ' ^ ' 

increase in the production possi^xllities in the short run and in the direction 

and the rate growth rff the production frontier over the lonf?:er run. 

\ ^ V 

Early retirem^*ni:>^ attrition sclhemes\ seniority, guaranteed annual wages, ' 
supplemental unemployment bdnefhs, Ghpnges jn hours of wo relocation, 
retraining programs and work rules all affect Ihe quantity of manpower 
"and the quality of manpower available in the economy (regionally, and by 
industry and occupation), whichaffects^the level of productivity and the 
composition of outpui in the short run and long run. These adjustment 
mechanismsi, then, determine or influence the actual output in relation 
to the technically potential production frtjniier in the short run and also 
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influenceX^e growth of the production frontier over the longer run by 
affecting' the^t^^e of "manpower inputs available '(skill levels' and mix) 
and the expected r^tes of return on inyestment. 

Normally it is' a^umed that increases in output' and, - l\ence, in 
real economiQ income are de^xa4)le; that is, increases in economic output 
are usijally assumed to baling about greater levels of welfare in society. 
Thus, ac^justment, mechanisms wifiich threaten to* stop or slow economic 
growth may need public attention. However, as shown in Figure 20 and 
discussed aboye, economic growth may not increase welfare. In Figure 20 
the welfare contours form" a hill' which peak at M; thus- the maximum level 
of production which could optimize welfare is shown? by the production 

frontier P F^^ wouLd,^ in this exarqple^, decrease* social welfare due to external 

> *' ' . ■ * ■ , ^ 

effects of 'extra production . While there appears to be a high correlation 

. ■ . - ■ ^ ■ ■ ■ - ; ' 

in most economies between levels of output and feelings of well-being^, 

(t ' • ' ^ • 

, *» ■ ** ' 

'it should be remembered j;hat the relationship 'may bcAan inverse one at 

times. * ' ' ' - 

■I • 

Related to this discussion of the growth of the production frontier 
'is^the effect' te(5fir|ological change coupled with various types of adjustment 
mechanisms have on the work -leisure tradeoff and thus, on production ' 
possibilities. The production frontier is based on a given amount of in- 

i 

puts , (including labor) being combined irt the production process, using 
a. given level of technolo^^ however , the amolint of labor available may' 
change as teclinological chang(^results in changes in, the relative wage 
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rates, and hence, in the attractiveness of various occupations and 

Jeisure. Adjustment mechanisms which affect earnings and non-work 

« 

incb'me may alter the work^leisure tradeoff decisions'. As 'choices of 
relative occupations and WQrk time versus leisure time vary, this will 

.affect the rate and direction of growth of the production possibilities 

"J . * 
• surface . 

At this point, another step towards a realistic model can be taken 

by introdticting the possibility of unemployment existing in, the system . 

^Technological change may l^d to increased unemployment in at least some 

occupations, induotrjes , or regions . Immobility of labor, inability to 

adapt to change and get retraining, discrimination, monopply p.ower and 

income distributions leading to insufficient purchasing power may all result 

in the economy operating off the production frontier (i.e. , \yith some 

unemployment)'. Technological" change may increase the problem in some 

areas. If welfare is maximized by aEttaining l.n ^equilibrium on 'the pro- 

duction frontier, as is normally assumed, then failure to reach the 

ft ' 

duetion possibilities^* surface also implies non-attainment of the p'oten- 

M 

tial welfare frontier. v ' 

Since all the institutional imperfections do .exist which make 

If " ... 

attainment of the competitive equilibrium on the welfare frontier impossible 
]• ^e V. Graff argues that the locus of points which represent the actual 
welfare positions society can reach, given the institutional constraints 
present, should be the'' surface of ^most immediate interest. This locus 

/// 
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of welfare po^^itions he terms the ''efficiency loous/'^ Changes of various 

kinds in the system may shift the welfare frontier and efficiency locus 

in the same direction or in opppsite directions, or may tlvist (change the' 

slope of the curve) one of both of the curves, "For insi/ance, an invention 

which shifts the frontier' outwards may confer on the innbvators monopoly 

power so great the efficiency locus is given a twist, or/ even shifted in- 

Wards." In a like manner adjustment mechanisms riiay improve (shift 

outwards) the efficiency locus or they may 'cause the 16cus to shift inwairds 

by giving one group more at a considerable real cost /to others in society. 

The presence of imperfect instiUitions on the jbrpducej side and 

in the labor market destroys tlie competitive .efficiency arguments on 
* 

which attainment of the welfare frontier through market mechanisms rests. 
To reach a maximum efficiency position in this environment, Scitovsky 
argues that bargaining between labor and management is needed.^ 

Thus, the development of private adjustment mechanisms based on labor-j 

> i\ 

management agreements is seen as being required in order for efficiency 
to be reached in an imperfectly competitive economy. J.* de V. Graff 
has presented similar arguments which would support the "efficiency" 
of adjustment mechanisms, public and private, even if the mechanisms 
created situations in which the real price of labor was not equal to its 

^J. dev. Graff, Theoretical Welfare Economics , p, 76. ' 

^ Ibid. , p. 85. ' 

8scitcyvsky, Welfare and Competitiori , p. 472. 

D 
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marginal product.' **It seems fairly clear tJiat the conditions which have 
4p be met before it is correct (from a welfare viewpoint) to set price 
equal to marginal cost in a .particular industry are so restrictive that 

^<!> 

Q 

they are unlikely to be satisfied in practice.^ , . 

If the private adjustment mechanisml^are keeping the actual welfare 
below that possible, then government policy such a§ legislativq constraints * 

on the terms covered iii" private agreements, compul$ory bargaining, and/or 

j ^ 

public representation may be beneficial to society, i"he policy makers 
"...can consider the ^further question of altering institutions in a 
way which' will improve the allocative efficiency of the economy so as to 
make tlie efficiency locus approach closer to the frontier. "^^ 

In situations where technological change has created substantial 
unemployment, the usual assumption that it is best to select those production 
techniques and projects which get the most output/ from the least input 
may be discarded as nonoptimal from a welfare viewpoint. Private adjustment 
mechanisms such as attrition schemes, guaranteed wage systems and work 
shairing, and public programs to promote employrpent may help push the , 
economy to a higher level of welfare. In this situation the greater employ- 
ment Vould be seen as a benefit to society because of maintaining incomes, 
maintaining work values, etc. **Given this judgement. ... it is possible 
to prefer a certain project B \vhen it requires the same amount of ail 



9 

J. de V. Graff, Theoretical Welfare Economics, p. 154. 



^%id. p, 85. 
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inputs as A. but more of labour. Thus A may be tecfanically more efficient 
,but B may be preferable, ""'^"'^ 

. Policy Making and the L^el of Welfare 

The preceding sections have outlined several reason^, in relation 
to technological change, whioh reject the idea that our economy can move 
in a Pareto optimizing fashion (at least one person better off, no one else 
worse off) to an eq^libriiim position where the commi^itity welifare frontier 
is tangent to a productiii3i|i frontier. These reasons included interpersonal 
utility comparisons, utility "derived from work itself , monopoly power in 

t . \ ,. ■ ■ 

business and labor, and unemp|.oyment resulting from imperfect factor 
mobility and improper distributipn of incomes to' maintain aggregate demand. 

All of these lead to the possibility, in a realistic model on which 
public policy must be based, of changi^s occurring in the economy which 
make^some individuals better off and soft^ worse off. Thus, the policy 
^ maker may often be faced with the dilemm^ of facilitating technology change 

and adjustment mechanisms which requires weighing the gains in welfare 

■J * ' 

for* some members of society against the losses in welfare for other 
members of society. One method by which this issue may perhaps be 
overcome is the compensation principle, **,,,We might try to evade tliis 
judgement on welfare distribution by the conservative principle of compen- 
sated adjustment. We must suppose, , , , that any degree of welfare 

• ■ : ' 

•^^^AfParyta K. Sen, '*The Role of Policy-Make'rs in Project Formulation 
and Evaluation, ' 'U.N. IndustriaUzaticn and Productivity Bulletin , #13, pi:^26. 
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redistribution is feasible, and on this principle, redistribute in order that 



no one is left worse off, though some are better off,.*/'^"^ Many private 
adjustment mechanisms appear to be based on this approach (e.g., supple- 
mentary unemployment benefits, vesting of pension rights, profit sharing, 
guaranteed annual wUges,. shorter workweeks with no loss of incofne, 
early retirement, etc.)* Where these private adjustments appear to be 
working* in the best interest of the public at large, the government policy 
may need largely to consist of measures to improve the speed at which 
these agreements are reached. In areas where private mechanisms do 
not appear to be working well, the public policy may attempt to compensate 
potential welfare losers (e.g. , v^ith extended unemployment benefits, re- 
location allowances, retraining and income maintenance^ j}rograms). When' 
compensation is impossible, then the difficult task of analysing and summing 
net changes in an- individual's welfare is required. 

Attempts to compensate adequately or to estimate net changes in 
community welfare when compensation is impossible are foaded with prob- 
lems. No quantitative tools are available by which changes in welfare 
for all members of society can be weighed and summed in order to get 

a«definitive answer. "Each individual may mean something descriptive by 

- X 

saying that the community is happier, but no one individual can -observe 
the whole community, and each will inevitably take different facts into 

—I ^ .. 

E. J. Mlshan, Welfare Economics, 2nd edition, Random House, 
New York, 1969, p. 14. 
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accqynt/' Thus, we are iDack to the value jydgement as the core on wliich 
policy must rest in the area of social welfare. No tv/o men can be* expected 
to have the same exact views of .what is bestr Each may have dil^^rent 
sets of information available, different peer- groups to be concerned about, - 
ancl different time^ horizons. **One, looking a certain distance ahead, may 
favour a change which* in his view will make every member; of society 
better off ; another looking still further ahead,. R".:iy regard the same 
change with disfavour,.... The 'groups^ whose welfare the two men are 
estimating are estimating are not the same. There is no reason why their 
estimates should coincide" So private and publu: adjustment mechanisms 

i 

griiid and slide along, increasing or impeding the community's welfare ac- 
cording to different observers' viewpoints. The policy maker should be 
particularly (concerned ^\fith the flows of information used in reaching ad- 
justment agreements. Teclinicul information, expert opinion a^nd views 
of ail concerned parties may, perhaps, be improved by having better charinjals 
of communications. ^ 

Decision making i ased on what appears possible leads to "...vyhat 
Professor Samuelson calls the feasibility locus > Tlie feasibility locus 
tells us how well off it is politically feasible to make any one man, given 
the levels of well-being enjoyed by the others.".." We move along it 
[ the feasibility locus! by whatever mcxins are for the moment regarded 



^ ^Little, Welfare Hconomics. p, 75. 

deV^ Graff, Theoretical Welfare Econ. p^ 96^ 
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as feasible, changing the institutional set-up as we go/*^^ Thus, society 
moves the existing efficiency locus closer to the welfare frontier by move- 
ments along the current feasibility locus. Proper government programs 
in training, counseling, information, education and in curbing monopoly 
power increase the potential that technological change may result in im- 
proving the actual efficiency and feasibility locus position rclatiyc to the 
welfare frontier. 

In contemplating or advocating compensfation and redistribution pro- 
gri^ms and other moves along the feasilpility fofus, it must be remembered 
that the actual form of the social organization involved may be an input 
into the community's welfare function; that is, the institutions which are 
used to generate' end result^ for the system ma^ be ends in tlieihselves. 
"The market-mechaniem it'^elf provides a ^good example. A man may feel 
that its decisions £^re in aomo sense impersonal and unbiased, and he 
may profeiKg^fJi^Ve prices determined and income distributed by it rather 
than by some. bureaucrat, at whose hands he may feel victimization.!." 
So movements to improve welfare along what is viewed asl|hp feasibility 
locus will have to take into consideration any gains or losses in welfare 
gerierated by changes in the social institutions ahd tlie- mechanisms set 
up to handle compensations. **The question what distribution of income 

de V. Graaff, Theoretical Welfare Hcon., p. 79 
^.^Ibld. p. 120. 
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would maximize happinesa is partly independ'ent- of the question how income 

»» 1 7 

ought to be distributed/ ^ ^ 

Welfare Decisions and Uncertainty , 

The final topic for tliis chapter^ ts the possible effects that imperfect 
knowledge and uncertainty may have on the worker's view toward technolo- 
gical change and on his preference among adjustment mechanjsms. No 
individual nor any group has access to perfect knowledge concerning the 
■final outcome of tecluiological change on welfare. Even if individuals 
can agree on what are' the proper goals for society, they may disagree on 
the usefulness of different mechanisms to reach these goals, on the likeli- 
hood of certain events occurring, and on the impact of these events on 
different individuals, .-.They may disagree on the probable qonsequences 
of the event, or on the order of likelihood of those consequences --either 

because their own estimates of Che situation differ or because they evaluate 

*) 

differently the reliability of the estim^e of others 

Differences may** result fropfi different individu^rls' preferences to 
handle or allow for uncertain outcomes. Some may react in a risk-taker 
approach expecting or hoping to gain; others may be extreme rlsk-averters , 
fearing calamity from any change in work tasks and opportunities brought 
on by technological change. Others may prefer a w|iil and see attitude 

' . ^^LM.D. Little, Welfare Kcon. . p. 66. 

dev. Graff, Theoretical Welfare Econ. p. 119. 
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retaining as much flexibility as is possible in order to adjust when* better 
knowledge does become avaiUble. '*Even if they agree on the probable 
consequerices and their ordering, th^y may disagree on the 'prof)er' way 
to allow for the uncertainty involved- -on whether to prepare for the worst 
.or gamble on the besl."^^ 

Private and public adjustment mechanisms which mclude better mfor- 
mation flows and more research concerning probable future events resulting 
from technological change may help bring about more agreement on what 
are proper adjustment mechanisms, "...most people would want to know 
what effects a certain change wc/uld have on someone*s happiness before 
they would be jpjrepared to say whether that change would be good or not.""^^^ 
No system can provide perfect, knowledge about the future, so uncertainty 
must be allowed for in any policy or planning system. ''Anticipations and 
the confidence with which they are 'held. . .enter quite directly into the 
determination of welfare. Our hopes and fears for tlie fuftire should 
-en^ter our utility functions quite explicitly--for, they certainly - affect our 
choices /'"^^ * ^ 

The establishment of mechanisms (e.g., income maintenance, wider 
seniority, relocation and retraining programs) which would guarantee 
compensation from unforeseen future* event's .might help reduce fears 



f 

19 



J. de V. Graaff. Theoretical Welfare Hcon. , p. 119 
20Llttle, Welfare Econ> , p. 82 

21j/de V.' Graaff, Theoretical Welfare Econ ,, p. 120 
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arising Yrom uncertainty and aid in reducing the implementation ©f adjustment 
mechanisms which hinder change and growth. As pointed Qut before, the 
changing of social institutions required in order to establish these compe^-i 
sation guarantees may in itself cause a decline in welfare for some or i 
many individuals, iiiiclu^iing those who would be eligible for the compensatidn. 

Conclusion 



To conclude we may summarize the topics; covered in relating tech- 

nological change and adjustment mecharii'sms to tlie promotion of social 

welfare. The inclusion of the external economic effects into the analysis 

means that when discussing the maximizing of economic welfare, more 
» 

than just private, individual decisions concerning economic ventures 

* " , ' 

(including technological changes and adjustment to chafinge) mustvbe considered 

*^ \ 

"The objective of the commercial^ profitability analysis is to maximize the 

« 

nominal profitability of investment, while that of the social benefit cost 
analysis is to maximize national economic profitjibility as represented ' 
by the appropriately weigj^ited sum of the net benefits aco-ruing to different 
national objectives embodied in the national plain. 

The analytical framework must be Expanded to a point wh'ch ' 
allows social welfare to entail much more than simply xsconomic factors. 
The ceterus paribus assumption used in analysing economic changes is 
an inadequate base on which to build policy. "It is important to remember / 



22 



'a. K. Sen, "The Role of Policy Makers../', p. 25 
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that we ean never conclude that g"olTiething ought to be -done, from the prop- 

. ^ 

.f 

osition that edononnic welfar^has increased. The means of increasing 
economic welfare may decrease w^fare in general."^ ^ ^ 

A lengthy discussion was devoted to reasons for not assuming that 
society will always be able ta use Pareto -optimizing paths to equilibrium 
on the social welfare function. Pr^jvate aiKi public policies established to 
aid in maintaining and enhancing welfare while technology varies, encounter 
nurrierous problems such as the following: "measurciment'' and cpmparison 
of net welfare changes based on value judgements ;'»handlin^ of interpf^rsonal 
utility comparisons; allowing for utility directly from work ahd from social 
institutions; dealing with uncertainty; attempting to predict Che effects of 
various adjustment mechanisms on the rate and direction of growth of the 
production, possibilities surface over *time,\and hence, also on future occu- 
pation needs and satisfactions from work. 



23Little, Welfare Econ. , p. .82. 
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MECHANISr^S^OR AIDING WORKER ADJUSTMENT ' ' . 
TO TECIJNOLOGICAL CHANGE 

This report attempts to establish the current knowledge or "state of the 
aifts" concerning what mechanisms are available to aid worker's adjustment to 
technological change and the level of use of each of these mecffiaisms. A 
basis is provided fojr further research into the ^rea of technological change' 

' and employment, and resulting changes in worker well-iieing. Part I of the 
study gives attention to 'j^he cohc^ptual issuesjn^ojjjed^ifii the relationship 
between technological change and employment. Part II presents the current 

. "state of the arts" in the literature T This includes the impact of technological 
change on workers, the adjustment mephanisms used by workers, and the 
policy recommendations contained in the literature.. 

Chapter One of Part I dipcusses how technological change might affect 
employment by altering the production fuil^tion; by changing the cost- minimizing 
infant combinations; by altering the labor skill mix; by varying the demand for 
various goods and services; and by changing the input prices. Chapter Two 
reviews the issues inyolved in the various adjustment mechanisms used by 
\5r0rkers in minimizing the impact" of technological change. This includes the 




I " ' ' . 

adjustment mechanisms developed in the private sector and those.deveio{ied 
in the public sector of the economy . Chapter Three of Part I contains a brief 
^ vanalysis of h6w the quality of the labor force may affect the rate of technological 
change and how the technological change may affect workers' attitudes • Chapter 
Four, places the adjustment mechanisms within a theoretical welfare economics 
framework. Knowledge of these conceptual relationships and issues is essential 
in order to identify gaps in the existing knowledge and to recommend effective 
policies , • . ^ . 

The review of the literature, which is the basis of the "state of the arts" 
. study in Part II of the report, emphasises material published since 1965. . . 
Other studies have adequately reviewed the literature published earlier. 
. ' The literature includes empirical studies, "think-pieces," speculative articles" 
and articles written to support the views of special interest groups. • 

Chapter One of Part II presents a summary of the findings on worker 
displacement because of technological change and adjustment mechanisms; 
analyzes the policy recommendations in the literature; 'and points out needed 
research to close the gaps in the existing knowledge. Chapter TWo presents * 
the detailed "state^ of the arts" study on the impact of teclhnological change 
on workers and jobs in the aggregate economy; in the skill mix; by age, 
ethnic and sex groups; and by occupations and industry. Chapter Three 
containsjhe detailed review of the privately developed adjustment mechanisms . 
and publicly developed adjustment mechanisms used to aid workers, and 
reviews which workers benefit the most and which workers bqnefit the least 
from these adjustment mechanisms. , ' ' 



Risking pverstatements, several generalizations from the existing 
literature' are developed. By far the most confmon view in, the liter atu;re 
(but not jmanithdus) i'S that technological change has affected job opportunities 
and altered needed skills somewhat, but that full employment with good ^ 
job- information pr6grams and privately developed adjustment mechanisms 
can handle and has handled the worker adjustment problems quite well in 



the vast m/jority of the cases. This is viewed as especially likely to kfe 

i 

true If advanced nol;ijfication of change and labor- management cooperation 
and planning are used. So^?^ worker groups, such as older workers, 
minorities; females and, perhaps, younger workers and unskilled workers 
especially in non-union areas, may encounter more severe problems from 
technological change and need additional help in adjusting to the change. ' 

The private sector has de^loped a large number of adjustment 
mechanisms for workers affected by technological change; and these private 
sector programs have, evidently, aided a great many workers in adjusting 
to change. Much oi the impact appears to be handled by the non-glamorous 
adjustment mechanisms of on-the-job retraining and upgrading, and/or 
in-plant trans/ers,'with more formalized retraining by companies and unions, 
attrition, wider seniority and some relocation. For those who become 
unemplcfyed, the use of severance pay, counseling and placement aids 
appearis fairly common, while supplementary unemployment benefits and, 
especially, guaranteed annpal wages and work- sharing are used relatively 
little *as adjustment mechanisms. Considerable use of pay incentives and, 



to a much lesser extent, profit sharing appears in the literature as means 

to compensate workers for accepting technological change. Moreover, 

many, ►perhaps a large majority of workers seem willing Vq accept new 

technologies because they believe this will lead"^ higher earnings. Little 

use of third-party representatives or oth^r ^ds to labor- management 

nefgotiafions was 'found in the literature. ' 

Full employment policy is the most beneficial public policy, and it 

is basic to^allowing the effective use of private adjustment mechanisms. 

« 

Public retraining and, especially, public employment and public relocation 
assistance have been used sparingly as aids for technologically displaced 
workers . 

Much of the literature reviewed either explicitly presents palicy 

* 

recommendations for aiding worker adjustment to technological change or 
strongly implies policy directions. The policy recommendations can, in 
general, be grouped into three general views: Those who see the impact 
of automation and mechanization as having drastic effects on skills and jo>s 
naturally tend to propose polities which call for major changes in the 
system. Those^ writers who see little impact on skills §^nd jobrf obviously 
call for little additional policy beyond full- employment policy and basic 
labor; management cooperation. Finally, those writer^, and reports whicVi 

were grouped into the middle view" in this report call for extension of 
y 

\ 
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present activities and some development of slightly broader-based ad just - 
ment mechanisms but not for major revisions of the system. 

The middle view repreisents the vast .majority of those writers 
recommending policy. Most of these writers, who c^dvocate continued 
use of collective bargaining and labor-management cooperative planning, 
spell out specific pmvate adjustment mechanisms- they feel .will be beneficial. 
The use of variou^trainiagXtransfer , seniority -and^ attrition programs in 
the private secto/r receives considerable attention. Thus most writers 
are calling for the continued &nd expanded use of the type of programs 
which appear to have been used the most as adjustment mechanisms in 
the past. 

When employrncnt must be reduced due to automation, one recom- 
meridation is to use normal attrition and early retirement programs to 
reduce the work force. Private counseling, placQment and referral programs 
are recommended for displaced workers. These programs are also recom- 
mended in order to reduce anxiety in workers undergoing retraining and 
job transfers. ' ' . 

Several writers .have pointed out that management can greatly reduce 
the impact of teclinological change if .the rate of introduction and diffusion 
of the new technology is gradual rather than sudden. AVage incentives are 
recommended as a method of compensating workers in order to achieve 
better acceptance of technological change and to get workers to accept 
education and training which will create greater flexibility for change. 
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The 'public policies advocated include the needs for fiill employment * 
and for cooperative labor-management planning. There *ls som^ dispute 
.as to how to^^pr^jaaete^^fl^ programs. A large amount of literature 

advocates the expanded use of public retraining and relocation assistance 
programs and the expanded use of public education ^to aid workers adjust- 
ment to technological change. This is prQbably the greatest divergence 
found in the literature' between mechanisms actually in use and those 
recommended. In the area of general educatioji the picture^ is still somewhat 
clouded. A great many authors call for more education in order to allow 
greater worker flexibility to change, but there ^is no consensus concerning 
the, type of education this requires. . ^ _ , 

As pointed out- earlier, the basic private and public adjustment 
. mechanisms discussed above are thought to be all that is needed to aid 
most workers in adjusting to technological change; however, special additional 
aids are recommended for speciaK groups of wogrkers in our economy. -This 
extra help is usually assumed to be public programs ih the areas of 
retraining, relocation,' public employment, basic education, income maintenance- 
and urban -regional development. Most authors see little use and need for 
Work rules of the restrictive or guarai^ed-numbers-of-jobs nature. 

' To summarize, most of the literature concludes that policies of full 
employment and labor-management "cooperation, including advance planning y 
for change will handle the vast majority or worker adjustment problems. 
Private adjustment mechanisms should include a multiple number of- adjustment ^ 



options to give workers alternatives to best fit their own needs and preferences 
Public adjustment mechanisms include a recommended expansioil of retraining 

r 

and education for adaption to technological change; however , just what type of 
training and education- -broad, narrow, etc .--that \vill best aid worker ^ 
adjustment is not clear » Public^ adjustment programs also need to be expanded 
to aid particular groups in the'work force including minorities, women, older 
workers and the unskilled. 

A single comment concerning the general "state of the arts" in this area 
would have to stress the almost complete lack of any solid research-that . 
examines a representative sample of the labor force. The existing literature 
is limited, almost entirely, to relatively narrow inquiries which therefore 
have only limited general implications. 
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CHAPTER I 
SUMMARY , POLICY IMPLICATIONS , 
AND r'esEARCH NEEDS 



Introduction 



Part II presents a review of the lit;erature which outlines and 

t ^ 

critizes the published knowledge ^d opinions concerning the private 

( 

and public adjustment mechanisms used by workers in adapting^ to tech- / 

nological change. Time and financial constraints. limited the study to the 

literature published from 1965 through 1973, .Ot-her reviews have summarized 

the earlier literature. Chapter I summarizes the findings, reviews the 

various policy recommendations that are contained in the existing literature; ' 

* 

and points out gaps in the existing knowledge which need to be closed 

or narrowed in order to make more enUghtetved policy recommendations 

in this area possible. Chapter II discusses which workers have been 

affected adversely and which favorably by technological change. Chapter 

III discusses the various adjustment mechanisms that have been used 

and what \vorkers appear to have benefited the most from these mechanisms. 

In the^e chapters the "existing knowledge'* is criticized on the basis of 

its theoretical content, speculative .discussions and the empirical evidence ^ 

it presents. 



'The ''findings** presented here are drawn from many diverse articles 

of varying quality, including good and mediocre empirica!l research, 

"think-pieces futuristic sjieculations, and^ the 'perspectives of special 

interest groups , A noteworthy comment on the general state -of -the -arts 

in this area is the almost complete lack of any solid research that examines 

a representative sample of the labor force. The existing literature is 

limited, almost entirely, to relatively narrow Inquiries which therefore 

/ ' . ' 

have o^ly limited gener^i^l implications. 

■■' ^ 

Summary of Worker Displacement and Adjustment 

The extent that technological change has affected skill requii^ements 
and jobs and thus threatens to displacfe workers may be divided into three 
general views . The most radical view is that technological change has 
had a great inipact on the skilU-mix requiremehts and on jobs in the economy 
The view of adjustment mechanisms as expressed by the majority of 
this, group is that they have been* inadequate. Private adjustment mechanisms 
are largely lacking in the non-union sector; and good -adjustment mechdnisms 
are lacking in the unionized sectqr, because the rate and impact of tech- 
nological change has destroyed union powers to resist anfi/or to aid^ 
workers.. Some authors' who concluded that technological change had been 
rp^pid and very significant in its impact on jobs found many private adjilst- 
ment mechanisms to be working well and greatly aiding worker transition 
to change. 



The opposite view is exprdlssed by writers whb conclude that tech 

nologi<jal change has had relatively little impact on skill requirements 

' .- • , - . - ■ 

and thus on jobs. These authors naturally belieye little attention neecjs 

to be given to adjustmjent mechanisms except inva few isolated cases; 

• ^ - < * 

Full -employment policies by the government and basic miniraa^l onrthe-job 

* 

Retraining' and, perhaps, transfers to new jobs \Vlth similar or identical 

' \ 

skill requirements are all that are required, according to this view. 
Some* of the advocates of ' this "little imjbact** view conclude that employers 
may create more eniployment problems than need be with tcuchnological change 
by unnecessarily ' increasing skill requirements for entry into jobs, , 

The third- and by far the most common view or position is that 
technological change has affected job opportunities and altefred needed 
skills somewhat, but. that full employment witli good Jphrinformation pro-'-- 
grams and privately devetbped adjustment mechanisms can haUdle and have 
handled the worker adjustment problems quite well in the vajst majority 
<of the Cases, ^This is viewed as especially likely to be true if advanced 
notification of change and labor-management cooperation and planning are , 
used. For special groups who encounter more severe problems from 
technological change, such as bl'der workers, ^minorities,* femc^les and,* 
perhaps, younget workers and. unskilled workers especialh*>in .nbn-unioft 

I ■ 

areas, additional help may be needed , This extra help is usually assumed 
(D be public progmms in the areas of retrainings relocation, public 
employment, basic education, income maintenance and urban -regional 

. ' /36 



development. Most authors of this '-middle view" see* little use aiid*need 

. / ■ . . . ■ . :.: 

for work rules of the restrictive or guaranteed -numbigrs -of -jobs ndture. 

In fact, .the use of tfiese 'provisions may have decreased over the last 

two decades.. , Even where job security provisions have been ^sed^ ver5^, 

little* retarding of the rate of technolbrical chahge has occurred, according 

to the evidence put forth by these writ^ 

^. The review of the literature on the victual adjustment mechanisms 

used tends to support the "middle vjew*' concept of technology and worker 

displacement. The full employment policy ^s the moist beileficial public 

policy,, and It is basic to allowing the effective use of private adjustment 
* mechanisms. Public retraining and; especially, public employme;it and publ 

relocation assistance have been used 'sparingly as aids for technologically 

displaced workers. . ' / « ' 

/ in the private, s'eptor, ^nuch of the itnpact appears to be handled 

by the noii-glamorous adjustment /mechanisms of 6n-the-^ob , retraining and 
^uprgrading, and/br in-plant transfeijs, with more formalized retraining 

by conipanies and unions, attrition, wider seniority and some relocation. 

For '{hose"^vwtfo become unemployed, the use of severance jpay, counseling 
' and ^lacemtent aids appears fairly \Comnion,* while supplementary unem|>loy-. 
^ment benefits and, especially, guarnat€e\§;&lial wages and wofk-sharin-g 
are used relatively jlitde as adjustment mechanisms. Considerable useVof 

" ■ ■ / " ■ ■ ■ ' • 

pay \mcentives and, to a much lesser extent^ profit sharing appears in the 

, ■ f W ■ ■ r ■ 

literature^ as ' means »to compensate workers, for accepting technological 



< 



change. More^)yer many/ perhaps* "a large majority of workers seem * 

■ ' • • . • . ' ■• " • «. • * 

willing to 'accepMtew technologies because they believe this will lead to 

\ , ' ' ® . • . ' ' ' ■ 

higher earnings. Little use of. third parfy representatives or other aids 

• ■ *■ 

..to labor-management negotiations was found in the literature,: 

It d^oes appear that unionized workers have pnore alternative adjust- 

. * „ ■■ ' . ' ■ ' 

. m^t mecljianisms available to them than do non-union workers; hovvever, 
, it shourd be 'remembered- that some* writers, felt unions were not particularly 

effective in establishing adjustment mechanisms- The reasons given for 
. this jwere either, that there was a lack •of -concern iDy union leaders, or, 
more ofi^^^^l^a^^ was l^s .unipri power due. to the rieduc'ed work- 
fDrces\and reduced union membership brought on' by, technological change., 

4 .' ^ s " ^ ^ > 

■ * 

Another fairly common consensus is that the^ growth of adjustment 
mechanisms and the sometimes difficiiilt labot'ihanagemenr negotiations 
resulting from the inti:oductioh of new technologies .have not retarded the 

adoption of technological improvements in most^areas of the United States* 

■ ■'■ . ^ \ ■ ■ 

economy. The use of restrictive ^ wo rjc rules and' narrow job protection 

provisions is light in -most, sectors of the economy and tends to^be con- * 

centrated mainly among the skilled -crafts groups. Many writers have 

pointed out that* thd continued introdRictioV of ^ new technologies in industries < 

■ , ; - . . 

' and occupations sux:h as .raili;oads, longshoremen, sleel and prrincing has 



generated a gteat deal of discussion cortcerning restrictive work practices-r 
Often these restrictive practices have been gredtly modified in return 



for the introduction of other adjustment programs.' The only area of 



* * . * ' 7 

the economy which receives much attention concerning' the possibility of 
detjiimental effects resulting from restrictive 'work rules (i.e., lower 
productivity and higher cost) Jws'^the construction industry.' 



'■4 



Polldy^^Recommen^tions in the Recent Literatjure 

Much of the literature reviewed in^ Chapters 11 and III of this 
pairt'of the report either explicitly present policy recommendations for 
aiding worker adjustment to technological change or strongly imply policy 
directions. In this section the policy recommendations frdm the various 
writers are consolidated and present. The literature cij^d in this section 
will be limited to the material published over the last six years (1968 
through 1973), since the various policy ideas published before then have befen 
presented in earlier reviews,^ , ' ' ^ 

The, j^olicy recommendations can, in general,^ be grouped into the • 
three general views (as developed in the preceding section of this chapter). 
Those who see the irppact of automation and mechanization as having drastic 
effects on skills and jobs naturally tend to propose policies which call for 
major changes in the^ system. Those writers who see little impact on skills 
and jobs obviously call for little additional policy beyond fiill -employment 
policy and basis labor Tmanagement cooperation. Finally, those writers 



^Prasow arid* Massarik (69:26,00) . NICE (66:42 .00) 
Weber (68:10.00) * Calif. Commission (64:6.00) 

National Commission (66:41,00) \ , . . 

(Footnote number references correspond to Bibliography entries, with the 
first two digits representing the year of publication* and the balance the 
alphabetical order for the year.) 
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and reports wjiich were grouped into the 'middle -view" in this report 

call fpjc an extensionr of. present activities and some development of slig{itly 

* ' y ' — 

broader-based adjustment mechanism/ but not for major revisions of the 
system . - ' * ; » 

A considerable amour^ of the policy- related literature over the last 
six years has been concerned with workers' attitudes toward technological ' 
change and with developing programs for job enricjiiment in order to increase 
worker satisfacjiloh.^ TJiese' programs must be viewed as part bftha total 
polic|^ "pacJ^e'V along with the financial and job-security programs dis- 
cussed/^arrier since' the broad goal of all adjustment mechanisms, (as . 
dl^<5usse^ in the' conceptual chapter in Part I on welfare theory and worker 
adjustnient) is to increase .satisfaction for the worker on the job and for 
the' worker and his fanriily consumers. ' ^ » ^ 

Among those writers who see a need for major ^{jhifts. in policy . 
due to technological change are those who advocate nationalization of 
industry^ (i.e., socialism) as the proper government response. Kelso 
and Hetter,"^ however,^ believe that 'the system could be improved by rpaking 



2 

For example, see: 



Champagne (72:3.00). . Davis (71:2.50) 

Knecht (72l13^00) Sheppird (71:8.50) 

Sheppard: (72:18.00) McNiff (70:9.50) 

Winpisinger (72:22.00) Presthus (70:13.00) 

Cancro (71:2.50) - Smith (70:17.50) 

Davis (71:2.40) . ^ Sheppard (69:30.00) 

3 ' • 
•Bloice (72:1.75), Melachanik (69:22.00) 



\elso and Hetter (72:11. 50) 



ERIC , 
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everyone a capitalist, an pwner of corporate vStock. Ferki^s^ sees society 
as being drastically" changed by the impa^ct of technology'; and he sees this 
change destroying the ability of the old style "bourgeois man" or industrial 
man to provide leadership. Society's salvation lies in the« creation of 
"technological man" who will be able to control and coordinate technological 
change and thus to preserve society. 

Several* other authors conclude that technological change is having 
major impacts on sociefty; however, their recommended solutions do not entail 
as radical ^a set of changes as do those expressed m the preceding paragraph 
Most of these writers feel that past government policy has been inadequate 
and based on short-sighted planning; thus the need is for gre^ater planning' 
and broader piiblic policies.^ Some such as Seligman^ recomniend the 

adoption of government representation in collective bargaining in ordef to 

/ 

ensure that adequate attention is being given to the consequences of automation. 

. ■ " . ■ /'' 

An often expressed need is for enlarged public employinent programs 

in order to maintain job opportunities 'and to provide needed service^ to 

8 ' ' ^ 

society. Those authors who see technological change creating much new 

leistire time have emphasized the need for new education programs to . 



^Ferkisi? (69:6,50) . . 

^Kassalow (70:8:00'), Barnes (70:0.50) . \ ' 

\ 

^Seligman (70:13.90) 

8siemiller (70:7.20) , , ' Siegel and Belitsky (70:17.00) 

Sexton and Sexton. (71:8.25) 
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teach people how to deal with this leisure time. 9 Others see education 
and training changing to give workers the ability to adapt to a continual 
shift from one occupation to another over their working life because of 
technological change. The unionists' view tliat American business uses 
new technology along with cheap labor in foreign nations to destroy 
American workers' jobs leads to their advocating more restrictive import 
quotas as a job protection measure. 

Private sector adjustments advocated by these writers who see 
technological 'Change as having major impacts on the system include work 
sharing via longer vacations and shorter working hours, 12 flexible work 
scheduling, more adapting technological change to meet workers' skills 
and behavior rather than forcing workers to* adapt with little choice. 
The writers also recommend that work^s be represented on the board 
of 'directors of the enterprises.^^ 

Articles representing the opposite view, that technological change 
has had very little impact on the system and therefore little or no policy 



9Reisman (71:7.00) 
^^Lee and Lancaster (71:4.60), 
l^Shepard (71:8.00) 
I2seimiller (70:17.20) 
l^Best (73:0.50) 
14Meissn?r (69:21.00) 
^^Delacourt -Smith (70:3.55) 
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, is needed, besides full employment and basic labor-management cooperation, 
are fairly sparse. ' Jaffe and Fxoomkin^^ and Weinburg^'^' conclude that 
little unemployment is caused by technological change and what is caused 
can vbe taken care of by the government actions to stimulate aggregate 

/ demarid. An article in the Monthly Labor Review ^ 8 emphasizes the necessity 
of promiDting home construction and reducing restrictive work -practices in 
the industry, but views legislation and/or governmental intervention as 
too harsh measures to use. In relation to worker satisfaction, an article 
by W. H. Forn^l9 is representative of several articles which conclude 
that considerable evidence exists which points to the major modification 
or even abaadonmeftt of the technological explanations of worker alienation. 

The two more extreme views ^r positions concerning policy for 
aiding worker adjustment to technological change have been covered, and 

• a turn to the middle view is made which represents the vast majority of 
those writers recommending policy. A number of writers have recommended 
the continued, expanded use of Idbpr -management cooperation and bargaining 
as vital to the establishment of effective adjustment mjechanisms. Other 



I6jaffe and Froomkin (68:6.00) ' 

^^Weinburg (70:17.85) and Weinburg does advocate more use of education 
and wider use of several private adjustment mechanisms. 

ISDOL (69:35.00) . " 

19Form (72:6.00) 

^^Rosow (72:16.00) Perline and Tull ( 69:2^0) 

Meshel (70:11.70) .Weber (68:20. 00) ~ 
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articles have advocated the coatinued use of collective bargaining and cooperation 
for specific industries and occupations including lopgshorei^^^ railroads, 
printing23 and airlines. Several authors call for more planning for adjustment 
by management's and by personnel administrators,'^ while others point out 
the need to plan with the cooperation of labor and to allow the workers (or 
unions) to share in the decision process.'^ The need'for advance notification 
of change is often discussed'^ in order to gain cooperation from labor, to ^ 
allow for labor cooperation in planning and to giv^ workers sufficient lead 
time in which to find alternative work to other options. 

' 1 ' * 

Most of the writers who advocate continued use of collective bargaining 
and labor-management cooperative planning also ^pell out specific private 
adjustment mechanisms they feel will be beneficial, "f'he use of various ' 



2lGoldberg (68:5.00)^ 

^^Rehmus (71:6.50), Levine (69:14.00) 

^^critchrbw (70:3.00) ' - 

^^Kahn (71:4.25) ; 

25o'Carroll (71:6.25) Stern (69:3.100) 
Rothberg (69:29.00) 

2%ezler (■^:15.00) , 

^^Davey (72:4.00) ; Prasow and Massarik (69:26.00) 

Knecht (72:13.00) QECD (<38:0.75) 

Burack and Pati (70:2.00) Freedman (68:4.50) 

28blS, DOL (72:2.00) . , Rotliberg (69:29,00) 

Weinberg (70:17,85) , Stern (69:31.00) 

, Levine- (69:14. 00) ' UUman (69:33.00) 
Prasow artd Massarik (69:26.00) Freedman (68:4.50) 
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training, transfer, seniority and attrition programs in the private sector 
receives considerable attention. Thus most writers are calling for the 
continued and expanded use of the type of programs which appear to have 
been used the most as adjustment mechanisms in the past. 

The use of company and union training and retraining programs is 
probably the most often recommended specific adjustment aid for the private 
sector. 29 On-the-job training is cited as the optimal method to develop \ 
skills for specific new work activities. generated by technological change, 
but it is probably too narrow to "educate" workers for adaptation to change. 
In fact, a U.S. Deptt of Labor study^^ concludes that in-plant education 
in general often teaches a person only skills directly related to his particular 
job and not skills related to increasing that worker's mobility. This is to 



be expected for profit-maximizing firms, since the firm can-expect to recaptu 



the investment costs of the specific training; but the investment costs of 



more generalized training which increases worker mobility jnay be lost 



if this allows the worker to change employers: 



29For example, see: 



BLS,DOL (72:2,00) 
Howenstinr (72:8,00) 
Vickery (72:21,00) 
Mortimer (71:4,90) 
O'Carroll (71:6,25) 



Burack and Patl (70:2,00) 
Critchlow (70:3.00) 



Weinberg (70:17,85) 
. Levine (69:14.00) 
Prasow and Massarik (69:27.00) 
Rothberg (69:29,00) 
St6rn (69:31,00) 
Ullman (69*33,00) 
Burack and McNichols 



SOflurack and Pati (70:2,00) 
Mueller, et al, (69:23,00) 



Prasow .and Massarik (69:27.00) 



31dOL (68:9,00) 




Rezler32 advocates the use of continued retraining and educational upgrading 
for personnel managers in order to allow them to plan Ijetter for the needed 
retraining and transfer of workers affiscted by technological change. 

Much of the retraining may be combined with intraplant or inter- 
plant transfer ancj relocation. 33 of course, transfers to identicafl jobs 
may also be used as adjus'tment mechanisms if this is feasible. The use 
of relocation is viewed as highly -desirable in the case of plant-shutdowns. 

When employment must be reduced due to automation, one recom- 
mendation is to use normal attrition^^ and early retirement programs^S 
to reduce the work force. Private counseling, placement and referral pro- 
grams. are recommended^^ for displaced worjcers. These programs'are 
also recommended in order to reduce anxiety, in workers undergoing 
retraining and job transfers. 



32Rezler (72:15,00) 

33bLS, DOL (72:2,00) 
Rezler (72:15,00) 
Wolfbein (70:19,00) 

34critchlow (70:3,00) 
Weinberg (70:17.85) 



35 



Stern (69:31.00) 
Ullman (69:33.00) 



Rothberg (69:29,00) 



36 



L^vine (69:14.00), Ullman (69:33.00) 

Rothberg; (69:29.00) ' 
Stern (69:31,-00) 



Ullman(69:33.00) 
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OtJier authors^^ have recommended job security provisions as adjust- 
ment mechanisms. Several writers have pointed out that management can 
greatly reduce the impact of technological change if the rate of introduction 
and diffusion of the new technology is gradual rather than sudden, Wage 
incentives are recommended as a method of compensatirtg workers in order 
to achieve better acceptance of technological change^^ and to get workers 
- to accept education and training which will create greater flexibility for 
chjange.^^ . • 

The discussion has been* elaborating on* specific private adjustment 
mechanisms recommended by writers in what we called the "middle view" 
concerning technological change and employment. . We now turn to the public 
policies advocated by this group. ,0f course, full employment policy is taken 
as a basic requirement.to all other adjustment mechanisms. A large amount 
of literature advocates the expanded use of public retrainings^ relocation 

^^Weinberg (70:17. 8S), Le\cine (69:14.00) 
'38 

Critchbw (70:3.00) Prasow and Massarik (69:27. 00) 

■Herman (70:6.00) - Manpower Adm. , DO L (68:9. 00) 

39 ^ 
Kahn (71:4.25), Mueller, et al. (69:23.00) 

40 

Burack and McNichols (68:0.50) 

%owenstine (72:8.00) stern (69:31.00) 

Bell (71:1.00) Ullman (69:33.00) ■ 

Wolfbein (70:19.00) .. , 

Bell (71:1.00) • Wolfbein (70:19.00) 

Mortimer (71:4.90) ' uilman (69:33.00) 

Larkin (70:9.30) OECD (68:0.75) 

Weinberg (70:17.85) 
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assistance programs'^3^an<j expanded use of public education to aid worker 

adjustment to technological change. This is probably the^reatest divergence 

• ' . / t 

found in the literature between mechanisms actually in use and those recom- 

mended. 'Several writers cite the special rtteed for public retraining programs 
for technologically displaced workers in the non-unio'nized septor.^^ 

In a review of the literature-through 1967, 't'rasow and Massarik^S 
concluded that education must change significantly in order to aid-people 
in adjustment; just what form the education should take'^-brpader, compre- 
hensive, specialized, ,or; some combination-^was not clear. The picture 
is still somewhat clouded. A greatmany authors'^6 ^^ii f^j. more education 

in order to allow greater worker flexibility to change, but there is no con- ' 

..." ^» 
sensus concerning the type of education this requires, 

Jn additipn to education for change, other writers have called for ^ 

basic adult education'^7 and vocatiorral education"*^ for unskilled farjTi workers 

The Mueller, et.a l. study concluded that specific ofi-the-job-training . 



•^^Wolfbein (70:19.00) • Rothberg (69:2.50) 



Canada, Dept. of Labour (69:2.00) 

^Cargill and Rqs 
Fulco (69:8.00) 



^^Cargill and .Rpsemiller (69:2.50) " Zeisel (68:21.00) 



'^^Prasow and. Mass arik (69':26.00) 

^^Drucker (73:0.75) Ullman- (69:33. 00) 

Lee and Lancaster (71:4, 60) Bell (71:1,00) 

Mueller, et al. (69:23.00) Manpower Adm. , DOL (68:9.00^ 

47carglll and Rosemiller (69:2. 50) 

^^Fulco (69:23.00) 
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seemed to prepare workers for new jobs better than vocational education 
does. Other studies^^ have advocated public education which teaches the 
latest ^applicatl6ns of new technology in birder to keep management abreast 
of current developments. 

• > 

In order to speed up the^adjustment process and reduce the cost of 
worker adjustment to technological change for the individuals involved and 
for society, several studies^! have called for the expanded use of public - 
planning. The f)lanning^an encompass education, retraining and relocation 
problems as well as provide information^^ concerning, the impact of tech- 
nological change and means of adjusting to the change. Planning and infoi:'' 
mationrprograms can also lead to the effective utilization of public counseling 
and placement programs to aid the re-employment effort of displaced workers. 
Stern^"* concludes that information, -placement, and counseling programs 
combined with a full employment economy are effective methods for handling 
thevadjustment of /nost displaced workers. ' 



S^Burack and Pati (70:2.00), Burack and McNichols (68:0-50) 

SlBell (71:1.00) > Stertl (69:31. 00) ^ 

Burack and Pati (70:2-00) 

t " . 

52Larkin (70:9.30) Manpower Adm. , DOL (68:10.00) 

Stern (69:2. 50> 

53Larkin.(70:9.30) Zeisel (68:21.00) 

Cargill and Rosemillet (69:2-50) 

system (69:31.00) 
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'As pointed out earlier, the basic private and public adjujstmdht ^ - - 
mechanisms discussed above are thought to be all that is needed to aid most 
workers in adjusting to tech n\) logical change; however, special additiiE>nar' 

aids are recommended for special groups of workers in our economy^ CTne 

<* * 

'? . * 

such special group is the .iJfiski lied, non-unionized workers. Studies of the 
farm workers 'and textile liiifrxvorkers can xlemonstrate the policies recom- 
mended for these \vorkers who are being displaced by new. technologies. 

Basically tlie recommendations are for expanded public programs 
and service^. Schmitz and* Seckler^S point' out the need for policies to 

dispiiute the benefits and costs ofvtl^chno logical change more equitably;* 

* " * ' .. .... 

A study edited by Cargill and Rosemiller56 recQmmends enlarged public 

programs for farm workers, including adult basic education, retraining, 

public* employment, extendgii-unemployment benefits, ^nd rural job dev1^l3p- 

ment. Fulco^'aM) argues for public retraining of the MDTA type for farm 

workers. but believes that farm mechanization will lead to larger farms where 

unionization will be easier to establish. For textile mill workers, Zeisel^S 

urges expanded public programs'of retraining, unemployment benefits and 

placement. She argues that this will be especially beneficial to Blacks who 

will be relatively the hardest liit by technological displacement in the industry. 



^^Schmits; and Seckler (70:13.40) 
^^Cargill and Rosemiller>(69:2. 50) 



57fuIco (69:8.00) 
^^Zeisel (68:21.00) 
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: Young believes Black wo3?kers will suffer relatively more tech- ^ 

no logical displacement in the economy a/S a whole and argues for ^aranteed 

. annual incomes and^p^lic employment ta aid these dispossessed, Agassi^^ 
believes women ar^e also likely to suffer relatively greater displacement 
due to technological change. She stresses the need for laws giving women, 
eqfuality of opportunity in private programs such as'seniority, pension rights, 

*- . ■ • 

job security, promotion and training in order to allow women workers to . 

benefit equally with men from technological change. She also recommends^ 

ti " 
. a large increase in public child care centers and atii^r social services to 

aid the working'wdman/ 

Several authors have r^ommended ]()olicies sp^ific for older worker^ 

ffefcted by automation. These inc'l^de provision for early retirement,,^^ " \^ 

with special^ attention beicig given by th^eder^l government to ensure a ^ ^ 

\ ■ ■ \- \, ' ■ . • 

livable retirement income and adeR^oate h^u^l|ig a'hd recreational f&cilitiesf 62 
Dalton and Thompson^S belieye older workers cal^te.aided in maintaining • 




ejiiployment by private programs for refreshe\r education and training, by 
)rdin^Qa of j( 



better coorc^in^Qtx of job assignments and ^ills availaMe sy counseling, 



^^Young •(70:20.00) 

,,^0^gaggi.(72:i.50) 

/' 

6lLevine (69:14.00) 
Mueller, et al. (69:2^00) 

"^^^"^^JMernational Cedloquium <70:0, 10) 

'Daltot^emd Thompson (71:2.00) 




Go],dbetg (68:5.00) 



and by -vesting of pension rights to enable, older workers to change jobs more 
easily/. . ^ ' : 

^ . \ To summarize this section, most of the literature concludes that ' 
p^licie^of full^mployment and labor-management cooperation, including 
advance planning for change, will handle the vast majority of wo|:ker adjust- 
ment problems*, although some improvementas, needed in the non-union sector. 
Private am lis tment mechanisms should in,clude a multiple nujfnber of adjust- ' 
ment options to giv6 workers alternatives to best fit their own needs and 
preferences. Public adjustment mechanisms include a recommended expansion 
ofiretraining and education for adaptTonto technological change; however, 
just what type of training and education--broad, narrow, etc. --that will 
b^st aid workei? adjustment is not clear. Public adjustmeri^rograms also 
need to b^^-^Jqjanded to aid jJarticular groups in the work force including^ 
minorit^ies, women, older^v^o^fea:s and the unskilled- 



Gaps in the Existing Knowledge 
in the (Literature. ^ 
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discussion of the gaps in the literature will be co,hfined to issues 

at the aggre^ate-Jevel rather than at the level of particular Industries or 

occuaptions; Few\of the underlying theoretical relationships diiscussed in 

Part I among technobgi^al change, production processes, cos tV output and 

sOTiployment levels are incorporate'd in the existing stiidies; likewise, only 

a fe!3{/'^i.:die discussions^concernirig^adjustmetit mechanisms are based on 

a welfarife^ame^ork in which the pros k^d cons of differing approaches 
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are weighed and compare^. As pointed out above, the most common" assumption 

is tliat an economy which maintains a full-employment growth path will 

^ ' • /■ ' ' " ■ ' ./ . 

minimize the need for elaborate adjustment me6haQisms by minimizing the 

impact of technological change on job opportunities, ^ Few studies attempt 

to analyse, the effect that different types of adjustment mechanisms have on 

the potential,^^ non-inflationary growth rate of the economy, 

' There is a sferious gap in the knowledge concerning the actual effect ^ 

technological change is having on, employment. This is witnessed by the 

many diverse* opinions found in the literature. Therg has been little empirical 

evidence dev.eloped concerning shifts in the production fun ctioa resulting 

from technological improvements; ±at is, are these shifts labor saving, 

lajDor using or neutral, and what is the quantitative effects on labor needs? 

^ • ( , . ■ ■ ■ 

Perhaps more important, little appears ta be kaown concerning the 
. effect of techriological changes on the skill-mix required by employers. Has 
it 6Ti-tlie^aV€;rage^ increased the skill levels required or decreased the require- 
ments? I^ia^^^t^^ some skills while creating a need for new ones^ 

How large has been ±e^^ift in the skill-mix? Many authors, but not all, 
^ conclude the shift tends to be ^Eciall in most cases, allowing for easy worker . 
flexibility in a|lapting to the slightly ptfferent work activity; In relation 
to this skill-mix shift, several authors arguetikdiat the skill requirements 
are lowered over the longer -run after a' techno logical innovation, as employers 
attempt to break-up and tp routiriize the job duties in-order to lower lab^ 
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costs. Little empirical evidence concerning this short run -long run skill- 
mix shift has been developed, however, 

Ej/en if technological changes reduce labor requirements in general 
or for specific skill groups fot a given output level, the change may also 
reduce costs. If this leads to lower prices and greater sales, then the 
derived demand for labor will incf ease which will help to offset any reduction 
in labor demands caused by the initial technological change. As has been 
pointed out in an earlier study, however, little is known about the relation- 
ship between cost changes and price changes and thus about the effect of 
technological change^ on the expansion of sales and employment opportunities 
in the plant. ' . ^ ' . . 

Another area where little research appears in the current literature , 
concerns shifts in the relative input price ratios of capital and labor as 
new technologies are introduced. This input price shift could occur as a 
result of the use of new capital equipment; as a result of shifts in the skill- 
mix needed the new technology and/or from reactions to the change by 

unions which affect labor costs. 

* . ' ' 

Still atlother apparently unresearched topic is the effect a technologica 

change in the production of one commodity has on the «ales of goods and 

services which are complements or substitutes to the original commodity. 

If the technological change creates increases or decreases in the sales of 

other commodities, then this would lead to increases' or decreases, 

^%anpower Adm. , DOL (68:10.00) 
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respectively, in employmeat in these industries. Unfortunately, virtually 
nothing appears in the literature concerning the size of these indirect effects. 

Several studies have researched the question of which worker groups, 
by levels, demographic characteristics, industry and degree of unionization, 
have made successful adjustments to change and which have not. The surveys 
tend to have been limited in sample size, to have been specific to particular 
industries or occupations, and/or to have^used net statistics rather than 
using statistics pertaining to individuals involved. Thus several authors 
have called for further research in these areas using larger, mores compre- 
hensive sample sizes The Mueller, ^6 et al. study group also called for 
more research covering labor-force dropoiits as related to techno bgical 
- change and the welfare loss incurred by these ex-workers. They also 
advocated more research on the effects of technological change^n* workers 
during periods of slow or stagnant economic growth as compared t^tn^ir 
study (and others' studies) based in the strong full employment perioj^ of 
the late 1960's. . 

^ Much of the literature on worker adjustment is related to what types 
of adjustment mechanisms are found in labor contracts dnd in other agree- 
mettts. Considerable work has beea done to determine which of these adjust- 
ments techniques are mpsfused and preferred by various worker groups; 
but there still appe^s-tb be considerable room for more research into which 



^^Mueller, et aL (69:23.00), International Colloquium (70:0.10) 
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mechanisjns are Aaewed as most satisfactory before techao logical la novations 
occur and after the actual change takes plnce, in the short-run and in the 
long-run. Related to this is the question of how nruch choice among various 
alternative mechanisms do individual workers have, and how good is the 
iridPoTmation on which they must base their decisions. In addition, more 
research is needed concerning the benefits and costs of the various adjust- 
ment mechanisms Co individuals, firjns and society as a whole. 68 This 
must be done before rational studies of cost and welfare effectiveness of 
the various proposals can be attempted. 

In the public sectors, questions still need to be answered concerning 
what type and how much education and training is optimal for aiding workers' 
adjustment and maximizing soci-etal welfare. The literature calls for ex- 
panded public programs of education and retraining; but it also promotes 
many, often contradictory approaches. As discussed earher, several writers 
believe that full employment can be maintained only through the use of 
public employment programs; however, a greater number see no need for 
publif employment as a long run or permanent feature. , Finally a few studies 
called for more public representation in private labor -man'a^ment negotiations 
Unfortunately, national goals and priorities and even infoi^a|Jon needed 
to establish goals are either not available or not unanimously agreed upon 
in the current knowledge. Likewise7 methods for controlling private sector 



^"^Manpower Adm. , DOL (68:10.00) 

6^Lee and Lancaster (7L-4.60), Manpower Adm. , DOL (68:10.00) 



agreements to make them fall more in line with national policies have not 
been greatly researched to date. 
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. CHAPTER 2 

TECHNOLOGICAL IMPACT ON 

WORKERS AND JOBS ; 

"a t 

Introduction ' * ^ . . 

'■ 

Risking overgeneralization a summary of the findings of this chapter 
shows that in the aggregate economy, as long as full employment growth 
is maintained, technological change has riot increased and is not increasing 
the percentage of the eligible work force who are unemployed. In specific 
regions, industries, occupations and worker groups, problems do appear 
to exist. ^ No specific conclusions about these problem areas and about 
the value of specific adjustment mechanisips exist unanimously in the 
literature. The actual empirical research is spotty and usually localizecj 
in scope.' Much of the "factual" research on iiidustries is based on reported 
contractual agreements and arbitration decisions. i 

The occupational studies tend to use national aggregate-statistics; 
using these obscures the effects in local labor markets and on individual 
workers. Many of the conclusions reached concerning the impact of tech- 
nological change and the value of adjustment mechanisms are somewhat 
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tentative. Contrasting results and recomnapndations can' be found for most 
industries and worker groups studied.^ . ' 

The remainder of this chapter is divided into five sections. 'Section 
one will present evidence dealing with the general view of technological 
change and jobs. Section two will contain material based on effects by skill 
level and blue-collar versus white-collar jobs. Section three will review 
the current staterof-th^-arts for various ethnic groups, sexes and age groups 
Section four will contain the various industry and occupation studies/ Section 
five will present general material on technological change and job satisfaction 
and on employment with changing technology in differing economic systems. 

Technologifcal Change and Aggregate Employment 

«■ 

At the aggregate level, the majority viewpoint is that technological 

change is not creating massive unemployment nor increasing the percentage 

t 

of unemployed in the economy. This wa^ the basic finding of the National 
Commission on Technology, Automation, and Econontic Progress ift 1965; 
and it has tended to be re-enforced over the last eight years. Weinberg in 
a 1970 article^ stajtes that technology has not been responsible in and of 

itself for increasing unemployment; the views expressed by Silberman,^ 

<' 

%he same basic conclusions were reached in a study reviewing the literature 
from 1956-1967. ^ See Prasow and Massarik, (69:26.00). The number in 
parentheses is the article index number by which the article is listed in thes" 
bibliography at the end of Part II of this report. 

2Weinberg (70:17.85) 

^Silberman (66:56.00) 

■ * 
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Mueller,'"* and in a U.S: Dept. of Labor publication^ agree with Weinberg's 

opinion. Weinburg feels that the pace of technological change has been 

quickening without affecting aggregate employment adversely; however, 

SUberman stresses that there simply has not been as much autonriation, in 

reality, as is often supposed. SUberman feels that social commentators 

have overplayed the growth of automation and its impact on acutal jobs. 

Felix Parkert, in an article concerning Western Eu^ropean emptoyment and 

technological change, goes a step further and argues that in the aggregate 

unemployment has actually been decreased as a result df the introduction 

of new technology. 

One of few empirical studies dealing vyith technological impact on 

workers in ail regions and occupations was conducted at the University of 

Michigan by Eva Mueller ct ah The study surveyed 2,662 workers in 1967 

to determine the effects of technological change. The results showed that 

very few workers had been uifemployed or had worked shorter hours because 

of technological change, although 10 percent reported their jobs had been 

affected. The study did show that better- educated workers may have been 
t 

influencing the ratd? of technological change (as discussed in Sectijon one. 
Chapter III of Part I of this report). Mueller et al . also reported that 

"^Mueller, et al . (69:23.00) 
5u.S. Dept. of Labor (68:10.00) 
6parkert, (68:13.00) 
^Mueller, (69:23.00) 
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most workers appeared to like working with improved jpiachines because 
doiQg so improved their chances for increased earnings. The Mueller 
. study was perhaps biased by not including labor force dropouts and by 
using a relatively small sample ^ize. - 

As stated in the introduction) contradictory views on just about every 
position or conclusion can be found in the literature. Exceptions to the 
view that there is little impact on aggregate employment from technological 
change are represented by Deutsch, ^ Seligman^ and Page. 10 peutsch found 

that 60 percent of the union leaders interviewed believed that automation 

s 

increased unempjloyment. Tliose leaders who were somewhat confused about 
the concept of automation tended to show more apprehension about; change. 
This study does not, of course, pick up the aggregate employment effects, 
but only the possible employment effects within the indtistries or firms 
represented by the interviewed union Leaders. • 

Seligman and Page feel that technological change leads to serious 
employment problems in the economy. Page was particularly concerned 
that by the time the statistics revealed the employment effects, it might 
be too late to change tl\e process. It should be noted that the articles 
expressing fear of technological change were generally written in the earlier 

-a 

half of the 1960^s or the late 1950*s. The fear of automation eliminating 

^Deutsh (68:2.00 . 
^Seligman (66:52.00) 
lOpage (64:25.00) 
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jobs thus appears to have lessened since the mid 1960's. This may be due 
partially to the. long sustained full-employment growth the American economy 
experienced jn the 1960's. Mueller et ah did recommend that more studies 
be made during peridods of slow economic expansion. 

Technological Change and the Skill Mix 

Probably the most popular idea associated with technological change 
is that is has significantly lowered the demand for blue-collar, low^skilled 
workers. This view is expressed often in the literature (as represented 
by King, Moo re,- Michael^^ atid Killingsworth^^). Kihg in his 1972 
Ph.D. dissertation reviewed arbitration cases from 1960, to 1970; therefore 
his results would be for the unionized sector. H0 found that unskilled jobs 
were being eUminated; however, he also found that if the job^ were covered 
in current contract provisions, an attrition scheme was usually established 
by the arbitrators. . These authors all saw unskilled pdsitions as being 
eliminated in favor of more skilled activities. 



l^Kin^ (72:12.00) 
■^^Moore (70:12.00) 
^^Michael (67:13.00) ' 
^^Killings worth (64:17.00) 



Coatr§ry to the above position are arguments expressed by Perline 
and Tulles ^^d by James Bright^^ who feel that automation may actjually lower 
the avetage skill levels required in industry. Bright feels that the skill 
upgrading will be necessary only in the maintenance-worker area where 
more sophisticated machinery must be maintained. 

A Bureau of Labor Statistics study^'' covering twelve plants in six 
basic industries reported little employment impact caused by the introduction 
of computerized production systems, S9me jobs demanding higher skills 
were createdf, but little employment reduction occurred at any of the skill 
levels. Prasow and Massarik^^ interviewed workers in six aerospace firms 
and found little fear of job loss from automation; however, these were 
more skilled than average industrial workers » and in these firms effective 
on-the-job retraining was being used expensively, Prasow and Massarlk 
also felt that technological imprcrvements were creating jobs for higher- 
skilled workers and, technicians, Rosenburg^^ and Kendrick^^ agree that 
technological change will, in general, raise skill requirements in all 
occupations throughout the economy. 

15 

Perline and TuU (69:25.00) 
%right(66:8.00 & 66:9.00) 
^^B.L.S. , U.S. Dept. of Labor (70:6.00) 
ISPrasow and Massarlk (69:27,00) 
l%osenburg (66:51.00) 
20Kendrick, (64:15.00) - 



/63 



■ . ■ ' 

Seligniaa,21 {j^^ Bri^t, believes autX)mation and mechanization will 
eliminate many skilled workers. El-Sjianawaui22 agrees with Seligman 
that many skilled jobs will be elimidated; howevjsr, he sees the decrease 



occurring in thd traditional, more physical-skillecl blue-worker jobs, with „ 

an increase ocpurring in demand for new skilled jobs requiring more per- 

* 

ceptual and conceptual abilities, Weinberg and Ball23 feci that c^ll skill 
levels will have to become more flexible and adaptable to change as tech- 
nological change continues and, perhaps, quickens. This need for adapt- • 
ability is stressed in a study of the housing corlstructian industry In Europq 
by Howenstine.24 He found that the shift «J prefabricated housing was 
transferring many work activities from the constuction site to the factory 
and reducing the need for some traditional craft skills^^ile creating a 
demand for a new occupations-assembling., The shift has also changed , 
the type of occupational safety and health hazards faced by workers in home ' 
construction,^ 

' Many authors express the belief that in the general upgrading of 

skills, the number of blue-collar jobs in decreasing while tlic number of 
white-collar jobs is increasing. This belief is expressed in articles by 



1 



.^•seligman (66:52.00) 
22E1-Shanawaui (62:0,50) 
^^WeinbeVg and Ball (67:23,00) 
2^4owenstine (72:8.00) 
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26 

Clark,\*^^assalow, and in an 



arti 




g in the Oil and Gas Jo^aa l .27 
The latteV two abides stress that the mo relatively more white" 
joBs means^ reduction in the percentage of emplo^Bs represented by 
unions, and bo^h believe the change wilj have adverse effects'is^unionism. 
Kasalo^^ir^!^^^^genta^^ for his case from' government reports and statistics, 



from case studies and^om olher*artlcles , 

In the late 1950' s anc^^aslyj^'s matiy studies expressed the^bellef 
that the trend of blue-collar to white-collaj^/jgbs was having adverse eEFectB;: 
[n unions and unionization in the Unifed States / ^Representative of this 

are arti^es from tlit^t tin?fe period by the followin'g authors: Rezler ,^8 
Wej3^,^^ B^^«ash^° and Stern, ^1 These authors held that the union movement 

to enter the wlfiti^collar occupations in tjrder to rema,in viable, and 
this would be extj?draely difficult, 

~ -^-^?Re chapter on adjusftnent mechanisms will deal with the use of 



collective barg^aining as a device to- establish adjustment mejchanlsrii^ 
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Kassalow (7,0:8.00) 
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•but, a quick note at this point appear appropriate. Qn^iew^ expressed 
by Barbash and Stern, is that unions willte weakened by techno logihal 
change which eliminates blue collar jobs. Unions .will thus be lesB^able\ 
to defend workers affected by^ cJiange and will have to take mainly a delf^nsiv^ 
stance. The opposite view is ex'piressed by writers (such as Kirsh^^who 
feel that unions and collective bargaining have dealt successfully and will 
deal successfully with technological change and will be able satisfactorily 
to aid worker adjustment, \ ^ . . 

In the late 1960's and early 1970''s, the literat;;ure is*alinost devoid of 



^ any concern that technological change might adversely^fect ujalonizatioH, 
Perhaps this is because there wajs growing evidetice to the/contrary, Perha^ps 
it is t^ecaug^ the full employment growth which^oc^urr^d ^ the 1960's \ 
\ (as compared to the growth over the period 1958 m 1963) simply created so 
manyjdj()s, blue collar and white collar, that/less threat was felt by unions. 
Concernj Vnay have! lessened because of tl>e growing trend toward unionization 
in\ white! collar, service and public-sector oc'cupations.^^ . / 

While many studies point to the growth in white collg.r, non-production 
joBs^^cicording to several articles, thes,ejobs are also undef going considerable 
change ^a result of tecjino logical change. Burack and Pati^'* and Rezler^^ 
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many management functions becoming obsolete as automation occurs 
\nd ne^ functions' become necessary. Drucker^S sees the emerging white 
collar worker as a ''knowledge worker", a person who produces and distributes 
information and ideas. Carter^ ''^ believes the decline in demand for production- 
type workers will be accompanied by%n increase it; demand for workers 
who can coordinate and integrate activities, as technological change generates 
larger and more complex >3ystems. Davis continues this line of thinking, 
but he suggests tliat the new manager functions will have to include broader 

.activities (socio-technical) than were present in the manager functions of 

39 

the traditional industrial sector, Rezler feels that personnel managers 
will be particularly affected by technological change. It will require them 
to become more and mor^ involved in'anticipating the possible employment 
effects of automation and in^^estaMi^hiog^^ mechanisms to aid 

workers' and firms adaptations to' the change^^""""""^^---^^^ 

Two writers .point to a decrease in, demand for mid^le^ managers, 
supervisors and clerical st^fy as computers take over many of their tra- 
ditional activities. Michael^^ sees a generaUupgrading of skills in both 
/ - * 

white collar and blue collar jobs, with more demand for paraprofessionals , 



36Drucker (73:0.75) 

Or 

^ ^Carter < 66: 14. 00) 
38Davis (71:2.40) 
39Rezler (72:15.00) 
40Michael (67:13.00) . 
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but with a decrease in demand for supervisory personnel, including middle 

management, as cybernation moves into these activities. Whisler^^ studies 

r 

the impact of computerization on supervisors and clerjcs in life insurance 

* " ** i 
firms. He concluded that computers narrowed and made routine the job 

content for these personnel and reduced the number of persons required 

for these activities. 

(J 

Technological Change and Age , 
Ethnic, and Sex Groups 

In general, studies conclude that older and younger workers, minority 

groups and female workers suffer employment problems because of technological 

change. For older workers the problem is mainly one of skill obsolescence 

and inability to adjust readily; however, m^ny writers see older unskilled 

workers ^s being displacred primarily because unskilled workers in general 

are being displaced. For younger workers, minorities and females, the ^ 

normal view is that ihey suffer relatively more as unskilled workers in 

general atre displaced, because they tend to be more heavily concentrated 

in the unskilled areas. \Exceptions to these views do exist and will als<^be 

discussed. 

Dunlop, '*^ Froomkin^"^ and an International CoUoquium^'^ all expressed 
the view that older workers are encountering employment problems as a 



41whisler (70:18.00) , 
42Qunip^ (66:20.00) . , . 

"^^Froomkin (66:23.00) 
■^^Age", Work, and Automation (70:0-, 10) 



result of increased automation and mechanization • Dunlop believes the 

two major problems encountered by older workers are increased educational 

/'* '. ■ ■ ■ - 

requirements foX jobs and the personal and social costs of occupational 
and geographic movement. The International Colloquium concluded, on 
the basis of statistical evidence, that automation is making it progressively 
more difficult for older workers to adjust their life styles to meet changing 
employment requirements, Dalton and Thompson^^ looked at 2,500 design 
and development*»eiigirleers affected by technological change in six technology- 
based firms and found that the skills of older engineers were becoming 
obsolescent earlier and earlier in their careers. 

Schultz and Weber"*^ and-Gerber, ^'^ and Burack and McNichols"*^ 
all found automation affecting older workers and younger workers, Gerber 
found both older workers and younger workers in automated companies, 
as compared to these groups of workers in non-automated companies 
expressed greater job alienation and dissatisfaction. The only difference 
was that older workers found their work somewhat more meaningful than 
did younger workers, Burack and McNichols found older supervisors and 
younger technical workers to be significantly affected by technological 
change. 
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Nelson, Peck, and Kalachek,^^ and Meshel^^ found older workers 

encountering Employment problems due to technological change; but, contrary 

to the conclusions in other studies, their conclusion was that younger workers 

were not being adversely affected. Nelson, Peck, and Kalachek found the 

labor market to be quite flexible and able to handle the re-emplpyment of 

displaced workers, except for older wo tkers' whose skills arre specific 

for current jobs and who are not quickly rehired, Meshel found older workers 

to be at a disadvantage to younger workers w]^ have acquired more tech- . 

nological sophistication. 

Faunce, Kheel, '^^ and Herdin^^^ all feel that younger workers 

are affected in their employment opportunities by technological change, 

Faunce feels that teenagers are possibly the only group whose employment 

has been adversely affected, fGieel feels that younger workers have been 

* 

affected because they are more heavily concentrated in Jow or semi-skilled 

i 

jobs which automation has been eliminating. 

Many writers have concluded that minorities, 'especially Blacks, 
have suffered significant employment problems due to automation because 
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of their lack of skills and education. These writers include Kheel,^^ 
Bloice, Young; Zeisel, Puryear^^ and Porchkis . Young draws 
his conclusions from studies whicb show that automation will eliminate 
unskilled and service-type jobs in which Blapks are heavily concentrated. 
Porclikis feels that non-white workers' lack of education and the fact that 
seaiority clauses tend to favor more established white workers will hurt 
the employment chances of non -whites as automation eliminates jobs. 
Zeisel, for example uses textile mill data which points to automation, 
eliminating simple jote held by unskilled workers and thus adversely affecting 
the employment of Blacks. 

Padfieldand^ Martin 60 conclude that the employment opportunities of 
Blacks, Indians and Mexican- Americans are all lowered by technological 
change in agriculture. Their results are based on an extensive study of, 
the citrus-, cotton and lettuce industries in Arizona'. Minorities will suffer 
as demand for farm workers is lowered; because of their lack of skills and 
cultural differences they cannot easily find re-employment in other activities. 
Tlie study 4ooks at line problems of each ethnic group separately. 



^'^Vheel (66:32,00) 
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Not all writers are as pesisimis^ as Padfield and Martin are in 
their outlook on technological change and jobs for minorities • Shultz and 
Weber ^*^found that Mexican-Americans and Blacks had successful retraining 
and rehiring experiences after a plant shutdown.. Boggs, in 'a speculative 
article, actually predicts that Blacks will benefit irt employment from 
cybernetic advances. He /eels that cybernation is decreasing the number 
of technical jobs held largely by whites and creating more political-social 
interaction. He argues that the Blacks have been the largest group to move 
into education and into social service and civil service jobs and these jobs^ 
will be enhanced by cybernation, thiis the Blacks^, will gain by change. 

In' the area of female employment and technological change, Bakcr^^ 

concludes that over the last two centuries changing technology has led to • 

the creating of more and more job opportunities for women. In a 1972 

article, Agassi^^ concludes that the trend toward automated plants is a 

danger to job opportunities for women, because women possess inferior 

skills and are concentrated in industry's most backward Sections. A 1970 

study by the Wom<^n's Bureau, Wage and Labor Standards. Administration 

> 

of the U.S. Dept. of Labpr^S concluded, from various indust/y studies. 
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that while job opportunities have increased greatly for women, it is difficult 
^ credit tltis change to technological advance. 

Technological Change and Jobs 
by Industry and Occupation . 

• * 

This section will present representative studies 6<^noerned with the. 
impact of technological change on employment in specific industries and 
occupations. Three studies? analysing several industries sho^ the employ- 
ment impact of technological advance to be" very slight". A U.S. Dept. of 
Labor study concluded this after studying 36 i(;iclustries in mining, con- ' 
struction, manufacturing and transportation, A University of California, 
Berkeley study^^ of steel, aerospace and banking industries^ reached similar, 
conclfisions. Horowitz and Herrnstadt^^ concluded that the impact on skill 
requirements of technological'dTange had been remarkably small in the 
five industries studied-" Meatpacking, Rubber Tires, Machine Shops , Banking, 
and Medical Services. They found^considerable change in skills needed 
fot various Occupations ; but they found that, in the aggregate, these tended 

to balance out and give a small net change. - ^ 

Studies by Shullz and Weber69 and Young^O of workers displaced by 

meatpacking plant shutdowns in the early 1960's show that while many workers 
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found re-employment quickly, displacement problems persisted for many — ^ 

workers • A study in the Monthly Labor Review^ ^ concerning the Studebaker 

plant shutdown in South 3end, Indiana f6und substantial re~employment problemj 

existed for displaced workers iBve months after the shutdowns occurred in 

the e^rly 1960's, before the economy had regained full employment growth. 

n • Three studies— Bur eiau of Labor Statistics'72 in 1972, Rehmus^^ 

in 1971 and Levine^^ in 1969— concerning railroad employment concluded 

that technological change has contributed greatly to a declining number of 

jobs in the industry; but because of successful adjustment mechanisms, 

little unemployment^ has* resulted. Similarly/ three studies of longshoremen's 

employment--two by Goldberg^^ and one by Hartman^ 6- -con eluded that 

while techno lo^ff^iad greatly affected work activities, it had not caused 

displacement of workers, because of the use of good adjustment mechanisms.- 

Hartman points out that union members were better off after technological 

change: their work had been transformed from casual, hard, pliysfical 

labor into partially mechanized activities. Goldberg also concluded that 

* 

eqjiployment among regular seam'ep had remained constant*, but Wamer^^ 
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found that job opportunities were decreasing fQt unskilled seamen while 
increasing somewhat for hi^er skilled seamen. (The Warner study of 1965 
was six years earlier than the Goldbetg report. ) ' 

Three reports on tl^e priirting industry agree that technological change 
has caused major changes ip^ jph content and needed skills; but it has caused 
little unemployment bec£luse there have been both growth in demand for 
output and successful adjustment mechanisms. Critchlow^^ used several 
case studies, while Kelber and Schlesinger^^ relied on past, present and 
projected employment trends for American printing trades. The third report 

* on / , 

was for printing trades in Australia,''^ and it relied on case studies. Two 
studies of the automation of the Internal Revenue Services, Atlanta office, 
found little displacement of workers, mainly because there had been advanced 
planning for adjustment. This was true in the early stages of change (as 
reported by a Bureau of Labor Statistics buUetin^^) and also at the final 
stages of the change (as reportecl by Rothberg^^ in 1969). 

Lewis°^ points Out that mechanization of coal mining has increased 
the employment opportunities and improved the working conditions of younger, 
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better educated workers, Vickery^^ concludes that for laundry and cleaning 
firms growth in ?he industry will more thad offset any decreases in number 

of jobs caused by technological change, O'^arrol^^ finds that technology 

\ 

is elimirlating jobs in the nonelectrical machinery industries, and the rate 
of expansion of the industry is expected to decline; there/ore, manpower 
needs can be expected to decline, • \ 

All studies seem to agree that technology ha^ significantly displaced 
workers and resulted in unemployment in agriculture, Schmitz and Seckler,^^ 
Cargill and Rosemiller, Bishop^^ and Day^^ all report declining demand 
for farm workers and/or migration of workers in various regions and for 
various crops, Fulco^O and Dow^^ agree on the employment effect for 
unskilled farm workers; but they point but that the demand for skilled 
workers has increased and will continue to increase, perhaps as much as 

100 percent. Fulco also states that the demand for. women and young persons 

\ 

will be incraasetl for employrrjent as sorters in fi^ld sheds. 



^'^Vlclcery (72:21.00)° 
^^O'Carrol (71:6,25) 
^^Schmitz and Seckler (70:13. 40) 
"^Cargill and Rosemiller (69:2.50) 
Bishop (67:4.00) 
S^Day (67:8,25) 
90fu1co (69:8.00) 
91Dow (70:3,65) - ' 
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In 1963, Fox^2 expressed fear that automation was decreasing 
clerical-worker demand; however, in 1971 Robinson^^ found that clerical - 
worker demand had increased, although he conceded that it might have 

V 

increased even more had there not been automation. A study in The Office, 94 
based on a poll of 200 personnel officers, predicted that the number of jobs 
for office workers in general woUld i'ncrease as a result of autpmaiioh. 

Two studies show technological change reducing the number of jobs 
in t^o of the transportation industries, Levinson^^ found some displacement 

of teamsters because of technological advances in trucking; however, he 

.< 

/ 

found the workers and Union to be very favorable inclined toward accepting 
technolo^cal improvements^ Kahn^^ concludes that technological change 
has been rapid in the airline industry and has greatly reduced the need for 
non-pilots on the flight decks of airpjanes. 

These industry and occupation studies point out the different impacts 
produced by technological advances on various areas of the economy, while 
they express the differing opinions of writers concerning the actual impact 
of change on employment. One^fa^that stands out is that while many areas 
show no decline in the number of jobs becuase of automation, little is known 



^2fox (63:5.50) - 
^%obinson (^71:7,25) 
^"^ Thc Office (65:12.00) 
^^^Levinson (71:4,75) 
^^Kahn (71:4,25) 
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about how many jobs which might have been generated were not generated 
because of the change. Many studies are based on net employment figures 
which do not show what happened to individual workers during the automation 
phase; however, many studies do indicate that early. forecasts greatly over- 
estimated the extend to which technology would change skill and job requirQ---^''' 
ments. 




Otlier Relationships between , ' ' . 

Workers and^Technology 

An article in the American Federation is t ^^ develops the thesis that 
for the American worker, a^significant part" of the employment effect produced 
by technological improvements crfeated,Vwl\en American business^xports 
the new technology. The use/ of the advanced technology and capital in 
lesser developed nations ^ith low-wage workers is said to undercut the ^ 
American w^Srkers' jol^s. 

From a com{iarative systems view, several article argue for the 

ability/of planned economies (such as the U.S.S.R. economy) to handle the 

/ ^ o 

' re -Employment of displaced worker^ much more easily than capiialistic 

ecoijomies can. Representative of these arguments are articles by Korsakov^^^^ 

ancltMaevskii,^^ Korsakov discusses the successful adjustment of Soviet 

* . ' co- 

workers displaced by automation of seaport activities. Maevskii argues 
» 

his case on a general conceptual basis. 



/ 
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Finally, a short discussion needs to be, developed concerning worker 

* /• - .. - . ■ 

satisfactio*H and psychological well-being resulting from technological 
change,. TMese matters are not tlje concern of this . study; but they obviously 
are closely connected-, gince they affect worker welfare and community 
- wellffbein^, . Several references were, made earlier in this paper to workers* . 
acceptance of technolpgical. change,; sc3 now a few articles concerning worker 
..dissatisfaction with change will be noted, Sever^^rticles point out the 
potential'for increased worke;- insecurity and lessened psychological sat- 
^ dsf&ction, j>Knecht expresses the view in'^the American Federationist ^QQ 
, tha^Xhe human rmpact of change mtist be carefully considered before change' 
is n^ade, because it will be too late to help after the fact, Winpisinger^^^. 
points out that dissatlsfactioi;i is greatest with younger worTcers and least 
with older workers . Sheppard^^^- concludes that job alienation is greater ' 
amorfg Mue-collar than'amorlg white-collar' woifkers, because blue-collar 
jobs^have beep made ihor^ ri^ and routine by automation.. Finally, McNiff-'^^ 
^poiols out that displaced wotkers who successfully adjust and remMn employed 
^ 0a> are re -employed can undergo tremendous^ trauma and stress itj the process. 



^^^Knqcht (7'2:13.00') ' 

. ^^^inptsinger (72-:22,.00) 
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SheppardX7^a.OO). 
*^3Mc^Iif•f (70;9. 50) . ' 
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CHAPTER 3 
'adjustment MECHANISMS ^ 

EXPERIENCE. AND Evidence ^ . 

Introduction • 

The purpose of this chapter is to review discussions of and critiques 
of the value of various public and private adjustment mechanisms used to 
aid workers affected by technological, change. The basic conclusions, as 
presented in Chapter II " of the review of the literature concerning tech- 
nological change and employment was that massive o"r even substantial 

unemployment had not occurred as the economy experienced technological 

* 

advances over the last two decades, Some.autliors thought this was because 

the impact of technological change on actual skill requirements and work 

activities was not nearly as great as many had predicted it would be. Even 

i' 

if job content and activities were affected. technologicTalvohange did not 

result ii^i any significant change in the skills needed to perform the ''n^w'* 

job. Also, several studies pointed to a reduction in the level of actual, 

skills needed (at least on the average) on the job as technology .advanced. 

Other writers found that the miminal employment effects were due 
'»*,*' ■ . • 

to the mability and flexibility of the labor force and to ti\e presence of a^'-' 

' ■* ■ 

number of good adjustment mechanisms. An essential feature needed to ' 

0 J . , 
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allow lobor mobility and adjustment mechanisms to facilitate labor adjustment 
is fidl employment. Many studies have stressed that full* employment growth 
is a basic requirement, because workers must have effective and approximately 
equal employment opportunities before labor mobility and adjustment mechanisms 
will function smoothly. ^ ' - ' 

Several articles gave a great deal of attention to the importance of 
pronioting full employment growth as<a means to negating the-impact of - 
technological change/ Weinburg'^ Jaffe and Froomkin,^ Mangum^ and 
Goodwin"* are representative of these views. One of the main conclusions of 

• . / 

Weinburg and of Jaffe and Froomkin is that any unemployment caused by 
technological chan^ge cant)e offset by increasing levels of aggregate demand in 
the economy. Goodwin argued that i^ there is effective demand for labor, 
existing national programs of Counseling and information can be effective' ' 

\^ ■' . ' ^ V " • ■ . ■ ■ 

in facilitating the adjustment of many displaced workers. As a specific 
example, Critchlow^ boncluded that there have been large, labor-saving 
effects of new technology in printing; but the growth in demand for the product 
has balanced out these savings, Takahashi's^ study found that technological 

— ; , ; ^ V 

^Weinburg (70:17, 85) V, ' '- . 

■' . ' ■ I ' • 

^Jaffe and F rooAik in (68:6.00) , • » 

^Mangum (0.6:35.0(5) V ' 

^Goodwin (65:6. 50y . / " ' ^ ^ - , 

^Critchlow (70:3.00) • , ' 5. ■ ' 



^akahashi (59:19.00) 
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'advance in Japaa from 1955 to 1965 had a drastic impact on the female job 
sturctures; but^because of the high rate of economic growth, little dislocation 
of women workers occurred. Nelson, Petk and Kalachek^ concluded that 
during 'the 1947-1965 period, evidence indicates that enhanced technolo*gical 
change, itself, usually led to more rapid economic growth arfd increased 
-employment. 

^, - Many Other studies, while advocating use of additional public adjust- 
ment mechanisms, have stressed the importance of maintaining a fuU-empby- 
ment goal and policy. ^ These studies include that of the National Commission 
on Technology, Automation, and Economic Progress? and that of the National 

Industrial Conference Board..^^ The4atter study criticized the Commission 

- ^ ^ ^ ^ . 

for not giving more attention to private adjustment mechanisms' but agreed 
on the need for full employment. SiernuUerM believes that technological 
change had a large effect on employment and jobs, but that it was neutralized- 
by high economic growth rates &purred by large defense expenditures and 
a population, heavily skewed toward young adults "who have high consumption 



^Nelson. Peck, and Kalachek (67:14. 00) 

8 ' ' 
See, for instance: 

•' Bell (71:1.00) . • Froomkin (66:23.00) 

Kassalow (70:8.00) ' Eckstein (66:21 .00) 

Barkin (66:4.00) Buckingham (66:11 .00) 

Wolfbein (70:l'9.|0p) 

9 ■ 
National Commission (66:41.00) 

^ *%ICB (66:42.00) . ^\ 

' 11 ' •■ ' ) ^ 

Siemuller (70.:17.20) ' 
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rates. Crispol2.and the Department of Labourl^ in Canada have advocated 
full employment policy to help neutraUze the employment impact of tech- 
nological change for Canadian workers. 

Many studies and writers conclude that if full employment has been • 
maintained, collective bargaining and labor-mangement cooperation has 
taken care of and will tontinue to take care of all or a vast number of the 
employment problems generated by advances in technology. Aronson^^ 
while stressing the need for full employment and recognizing that automation 
rarely radically changes occupational structures, concluded that private 
collective bargaining has jjeen able and. will be able to handle by far the largest 
part of the adjustment activity. Perline and TuU^S found that collective 
^rgaining is the only viable route available for labor to take as it attempts 
to ameliorate the prc^blems caused by automation. Davey, Weber^ arid 
MacDonaldlS all concluded that collective bargaining playq. a vital, positive 
role in the successful adjustment to technological change. Davey ^^s^^' 
caution, however, that the use of restrictive, outmoded work ptactic^s Ire 



^2crispo<68:l.O0) 
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i. ' 

not in the best interest of unions nor of the economy. MacDonald states 

. - ^ . ^ ... . , ' 

that, while nof perfect, collective bargaining has shown remarkable flexibility 
and adaptablility to new and often trying circumstances. 

Many articles have pointed out the ability of collective bargaining to 
handle the impact of technology on workers in specific industries The 
transportation industries are among the most studied areas of the economy. 
For the transportation group as a whole, Levinson^^ concludes that collective 
bargaining has achieved a reasonably high degree of success in dealing with 
the problems of labor displacement and manpower adjustment presented 
by the technological developments of the period covering 1940-1970, Coldberg20 
.and riartman^^ both find*union -management negotiation to have been arid 
to be a good mediod of handling adjustment to change in the^merican 
longslioremen sectors, Levinson^^ argues that bargain'ing at the national 
level is best-suited for the teamsters and trucking industry and allows ' 
for the absorptioh of technological change within the industry. • 

Rehmus''*^ and JLevine point out that while the railroad industry 
has had barj^aining. difficulties and recurring crises , the "unions and industry 



^^Levinson (71:4,70)' 
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^^■iHartman (69:10.00) 
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have accommodated through an array of contract clauses, the smooth adjust 

mertt of the existing work force to automation in the face of large decreases 

in the number of jobs available, Rehmus also points^out that these problenjs 

"and negotiations have not impeded in any signtSicant way the introduction 

of improved technology: also, these adjustments have been accomplished 

in a unique collective bargaining setting, in that public policy does not 

acknowledge the right of workers in the railroad industry to strike. Kahn25 

and Bowers^^ find tii^j^^^idence shoves collective bargaining to have been 

an effective instrument for working out methods of handling techno \ogTcal 

displacement on the flight deck in the airline industry, som^ of the gains 

from increased productivity have been used to compensate those affected 

Studies in the printing indu^try^^ discussed in Chapter I case 

studies of telephone operators by the U.S. Dept. of Labor, 28 and a study 

of electritf and gas utilities by die U.S. Dept. of Labor29 and an analysis 

of the non -electrical machinery industry by O'Carroll^O hav^ shown th^- 

union-management agreements and cooperation have neg^ted-or-rargely 

« 

softeoed the impact of technological change on workers. A number of these 



^^Kahn (71:4,25) ' > . 

*26Bowers (65:3.00) 

ritch low (70:3,00) Kelber and Schlesinger (67:11 00) ^ 

Australia, Dept. of Labour and National Service (69:0. 75) 

28u,S, Dept.; of Labor (6^:19. 50J 

29u.S. Dept. of Labor (65:20. 60) 

•'^^O'CarroU (71:6,25) 
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In many areas of the economy^ studies show collective bargaining 
and management-labor cooperation to have handled and to be handling 
adjustment problems, quite satisfacto'rily. Many writers seem to feel 
that all that is needed to establish*effectiye adjustment mechanisms for 
technological improvements is the private collective bargathing process 
(at6ng with full employment growth); but not all workers are unionized, and . 
not all unions are reported as being effective vehicles for establishing smooth 
working adjustment mechanisms. In fact, some authors feel that unioni- 
zatipn in general h^s suffered from automation 'and that unions cannot 
effectively aid/ workers displaced by new tiechnology. 35 Some studies point 
out and caution that privately established adjustmen^^ mechanisms have or 
could have damaging effects on the.economy, the industry and workers, 
at least in the longer run. 

Many writers ihave pointed out that public policies have been developed 
and need to be .further developed in order to augment and strengthen private 
adjustment mechanisms which attempt to aid workers in regions, industries 

0 

and occupations and of demographic groups that have suffered from tech- 
noldgical displacement. These writers also wish to guard against private 



*^^.For example see: Buckin^am (66:11.00); Aronson (65:0.50); and Herding 
(72:6.50) plus refgj>to material in Chapter I on mi,noriti6s, ages and sex 
groups, on agrfcultu^e, and plant closings. 
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solutions that they believe are detrimental to the economy as a^Xvhole, 
Section two of this chapter will discuss various public policies and programs 
that have been used and will cite evidence concernijng the contribution these 
public mechanisms have made to aiding displaced workers' adjustments. 
Public manpower programs are discussed in detail |n a later chapter. 
Section fliree of this chapter returns to privately established adjustment ' 
mechanisms. It contains discussions of various spepific types of adjustment 
mechanisms *and cites evidence concerning the relatiye value of and use of 
the differing metliods, ^ . ' 

Publicly Established Aids 
to Displaced Workers 

For discussion purposes/ the various public policies and programs 

i 

to aid workers displaced or threatened by hey^ technology will be divided 

into five basic groups as was done in the discussion of conceptual public 

> - * * 

policies in Part l] The five groups are aggregate demand and job creation; 

labor market information, placement and planning; education, training and 

c ^ 

relocation; income and work opportunities; and union-managemertt relations. 
1. Aggregate Demand and Job Creation \ 



The role that full employment growth plays in the adjustment process 
as discussed in the literature has been reported on in the first section of 
this chapter, . Many writers and study groups have advocated, as did the 
Report of the National Commission on Technology, Automation, and Economic 
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Progress, the continued active use of fiscal and monetary policy to promote 
ecdaomic growth/ These include BeII,*^° Gordpn/^^ Kasfealow, \VoL£bein, 
Jaffe and Froomkin,'*^ Sheppard,'*^ the National Industrial Conference 
Board, 44 and Bo Iz.^^ 

The California Commission on Manpower, Automation, and Techno logy"*' 
also stressed the need for active use of fiscal and monetary policies to 

\ 

support economic growth; but this commission concluded that then current 
efforts, public and private, were inadequate to deal with the current or ^ 
projected problems to be generated by new technology. Nathan47 argues 
for the use of fiscal and jnonetary poliqies, and he also vStresses the neisd 
for income redistriliution to ai^ economic growth and worker adjustment 



'^^National Commission (66:41.00) 

^heU (71:1.00) 

'^^Gor.don (65:6.60) 

^^Kassalow (70:8.00) ' 

4%oIfbein (70:19.00) 

^^Jaffe and Froomkin (68:6.00) 

^rd (66:55.00) 
44nICB(66:42.°00) 
45boI^ (66:6.00) 
^^Calxf. Commission (64:6.00) 
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to change. Jaffe and Froomkin^^ also discuss the use of automatic stabilizers 

• « 

as an aid to maintain aggregate demand and growth. \ 
• • . '' • 

J, One fiscal policy would be the direct creation of jobs by the govern- 

fi ' 

ment in some form of a public employment program; many articles include 
this as means of worker adjustment to automations^ -Puryear^P feels a 
public works program is essential to aid Blacks who, he finds, are hard hit 
by technological change. Some writers such as Nelson, Peck and Kalachek^^ 
believe the labor market is flexible enough to handle most adjustments, ^ 
so public employment as an aid for displaced workers will be needed only 
ia short periods of extremely rapid technobgical change. Other writers 
such as Sheppard^"^ predict a general decrease in job opportunities as higher 
levels of technotogy and see public employment as a growing permanent 
feature of the economy. 
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To augment nationaly^ggregate programs and full employment 
policies. many studiea/liave pointed to the use of regional urbari programs 
and policies which help ensure that all areas of the economy^^benefit. Goodwin, 54 
while discussing several national programs which aid worker adjustment to 
technological^ange, points out the need for ^Jbcdlized' plans and programs 
, to be used^^imultaneously to meet the individual anjd community needs 
caused by displacement, Salner^^ points out that displacement from automation 
• often hitfe one area harder than it hits others; thus a need for regional policies 

J' 0* ' ^ 

and programs exists. He feels that the lo„cal U.S. Employment Service 
Office should be the agency 'to meet those particular community needs. 
^ Several writers and studies56 have also mentioned the use of. sljorter 

work weefcs, job-sharing arid early retirement programs to be established by 
the government to help maintain employment opportunities for afl wbrkers 
or for younger workers. These writers are usualjy assuming that techno- 
logTcal improvements lead to fewer job opportunities. Dun lop cusses the 
use of sftorter working hours and job sharing as other methods of helping 
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Goodwin (65:6. 50) 



Eckstein -(66:21. 00)'^, 

NIdB (66:42. 00) 

Calif. Commission (64:6.00) 



55 



56 



'Salner (17.00)^ • 
Calif. Commission (64:6.00) 



National Commission (66:41.00) 
S^Dunlop (66{20.00) 



Maikov (69:18^00) 
Rosenberg (66:51.. 00) 



ERLC 



62 

maiatain employineat for older wcjkers, who, he feels, are particularly 

58 

hard hit by automation. "Michael in his discussion of shorter working 
hours states tliat increased leisure time Yi'ill cause readjustment problems 
for many people who are unaccustomed to. large amounts of free time^ 

These studies discussing the use of a shorter work week and job sharing 
as a method of handling labor displacement problems tend to be concentrated 
in time up to the mid 1960's: Only a few references published since the mid 
1960's have discussed shorter work weeks as an adjustment mechanism for 
automation. This may have resulted from the strong full employment growth 
the economy experienced over the 1960's, which is taken as proof that job 
* sharing is really not needed if proper^ aggregate demand can be maintained. - 

2, Labor Market Information, Placement, and Planning 

A large number of studies have discussed the need and value of 
public counseling and placement programs to aid workers displac^ed by auto- ^ 
mation*^and mechanization. Studies by the -U.S. Dept. of Labor, Salner^^ 
and Bolz^^ all consider the V^lue of counseling for workers affected by change 



^^Michael (67:13. 00) 
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B.L.S. , Dept; of Labor (66:12.00) Weinberg and Ball (67:23^00) 



National Commission (66r41.00) 
Calif. Commission (64:6.00) ' 
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cite examples of its use. Puryear^^ ^^^^^ ^.j^g ^^^j improved public / 
counselijig programs to aid Blacks affected by techaological chat^^ Zeisel^^ 
poiats to the need for enhanced placement syst^s 'to aid Blacks who are 
displaced when higher levels of technology are introduced into textile plants. 
Two studies point to the use and need for more counseling and placement 
effects for older workers. These are by Nelson, Peck, and Kalachek, 
and Dunlop^^ who poirtt out thati?g)unseling carrfee corn|)iTaed with early 
retirement options to make early retirement'" a feasible^ -flexible option for * 



f 



some older workers. ^ 

Goodwin'^^ and Stern point'out that counseling and placement 
^programs can be very effective in aiding the adjustment and 
of displaced workers if full employment is being njaintpined. On the 
other hand, early counseling conducted by trained, expeilenced 
personnel can do much for the morale and general welfare of displaced 
workers, even if it makes little difference in their chances of finding , 
immediate re -employment. ■ " „i • 



^^Puryeat (66:48,00) 
^'^Zcisel (68:21.00) 
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In order for placement, ri^ferral and counseling to be of benefit 
to displaced workers seeking rei-empFoyment advanced plan»ing and information 
sys^em^ ^re essential. Planning and information are obviously basic for 
manpower training and relocation .programs (to be discussed in the next 
section) to be successful. Several studies discuss planning and information 
flows;^^ others concentrate more on the planning aspect^^'or on the in- 



forpiation system needs 
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Stern^2 j^jg gtudy of a meatpacking plant shutdown concluded that 
preshutdown planning is vital to the success of any manpower adjustment 
prqgramt Salner, too, expresses the need for plartning by the local 
U;S / Employment Service in order to establish effective counseling and 
placement services for displaced woricers. , Dow^'^ points out that while 
mechanization will cause much worker displacement in the Florida citrus. 
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iadustry, the time lead is sufficient for planning, if used, adequately to overcome 
the adjustment problems. Qoodwin^^ points out that with full-employment, 
existing information flows allow present counseling programs to be an * 
effective adjustment tool. Maevaskii^^ discusses the need for planning for 
the use cf manpower resources in a^plannred economy such as the U.S.S.R. 

0 

3, -Education, Training anid Relocation 

The relationship between technological change and the role of education 
in aiding worker adjustment is one of the most discussed and, to a much 
Cesser extent, most analysed areas. The recommencfed goal of education , 
in relation to technological change is to provide a good basic, broad education 
for all in order to maximize the individiiars potential for acceptance and 
successful adjustment tQ change. Dunlop^^ advises that continuing education 
for all workers is necessary to achieve this goal. Rosenburg^^ feels thdt- 
educatioa should be directed towards familiarizing students with automation * 
and' its effects, so they would be prepared to deal with it; however, Prasow.- 

on * 

^nd Massarik°^inM:heir 1967 review of the literature, while agreeing wijth 

: f . ■ - . ' 
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the need for education to aid workers' adjustment, pointed out that there- 
seemed to be little agreement as to whether the education should be broader, 

1 ' ./-■.. 

more comprehensive, more specialized, or some combination of these. 
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Mueller et aL" "" ^Qi^P^i^ survey of 2662 workers from all industries found 

that \iaving higher levels of formal education make workers in general, 

morej[daptable to new technology. Several studies^^ \^ this area urged 

the expanded use of basic adult education and broader education to aid 

unskilled and minority worfcers and their children tOc adjust better when 
ft 

threaten^ by automation and mechanization. 

Burack and McNichols^^ advojcate the use of refresher university 
programs to update managers on advanced techi]Clogical4nnovations, and 
Drucker^^ points to highly educated professionals as the men at the fore- 
front of the technology revolution. Dfucker does warn, however, that work 
activities and demands must live up to the ejcpectafions of the highly educated \^ 
people. Bright, °^ on tlie other hand, wap^ against "excessive educational 
responses*' to automation: if th^^ucati^n received is not needed, it will 

.■' I . ■ ■ 

' only buHd. disillusion giKl^resentment among workers. 
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S^eral writers^.^ have, looked at voactional education as an aid fon 
displaced workers and as a hedge against their. displacement; however, 
several warnings concerning the use. of vocational education havie been 
published. Fulco°' concludes that public vocational programs have missed 
those hardest hit of the disadvantaged, the rural farm worker, Bishop88 
goes further and states that vocational education 'for farm workers has been 
largely misguided, with too much emphasis placed on farm-oriented aspects. 
The OECD^^ warns that specific vocational education may be obsolete by 
the time the training is completed. Finally, the Mueller et al. study^^ 
concludes that specific, on -tlie-job training seems to prepare workers ^ 
better for new jobs than does general vocational education. 

Reisman,^^ Michael92 and Laucks^^ all write in a futurists vein 
and recomm^d the use of education to adapt man to the successful use 
of his growing leisure time in the post-industrial society^^^Michael feels 
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^''fuIco (69:8.00) 
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ft. 

t 

education must h^ecome more of a continuous life-long process , both for job 
retrai^iing and ior personal fulfilment to make leisure more meaningful. 
Laucks feels ^hat education should not be directed only towards making a 
living, but ^Iso towards stimulating the person's curiosity to explore his 
universe. / Nathan^^ also believes education needs to take on a new role; but 
for hii^T^^t^ be revoluntionary changes in education that will lead society 
t^wardjS a socialistic system. 

The use of public manpoA^er programs and training to aid worker 
'adjustment* to technological change is often encountered in the literature: 
however, differing views are encountered concerning the actual role manpower 
programs cap and should take in aiding workers' adjustnrlent to change. 
The literatiire on manpower programs is not concentrated in any one time 
period, but rath^'r evenly distributed over the early, middle, and late 1960's 
and in the early I970's^. Most of the literature concludes that full-employinent 
ar>d collective bargaining can handle most of the displaoed-worker problems, 
and that manpower programs, placement, counseling, and broader education 
can be uged as complementary-tools to handle the remaining problems, 
esptjcially tho>se outside of collective bargaining. ^^"^ Many of these studies, 
such as Berenschot's^^ while agreeing on the peed for improved training, 
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argue that sufficient training facilities of the proper type are not yet available 
here or in Europe, 

Kassalow^^ concludes, contrary to others, that automation is seriously 
hurting the ability of unions to use collective bargaining to establish adjust- 
ment mechanisms. He feels this means^pubHc policy should do more, 
including retraining, to aid the development df the supply of labor. A 
U.S. Dept. of Labor, Manpower Administration'study^^'goncludes that if 
technology is adopted on a gradual basis, it usually will not require any 
outside aids for worker adjustment; however, if a drastically different 
technology is implemented manpower programs will probably be needed to 
aid some displaced workers. Bri^t^^ cautions against focusing on just one 
narrow aspect of technology change such as skill requirements, and against 
excessive ti^aining to upgrade skills; he feels the new technologies being 

adopted are not significantly increasing skill requirements. 

ti 

Several studies have concluded that manpower programs are a 
necessary part of the adjustment mechanism for certain more disadvantaged 
workers such as older workeis^^^ and Blacks. Zeiset^^^ concludes that 

^^Kassalow (70:8.00) . ^ 

'^^Manpower Adm. , U.S. DOL (68:9.00) * - * 

^Vight (66:9,00) ' / . - 
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the federal government must play a major role in helping unskilled workers, 

/ 

especially Blacks, who will be displaced by technological change in the textile 
industry, A major part pf this aid should be in the form of retraining programs 
for the industry. BishcplO^^aiso advocates the use of manpower programs 
to aid in the adjustment of displaced farm workers: hdwever, he concludes 
_jiaat to, date there has been no explicit manpower policy for farm labor, 
and most of the training efforts have been inappropriate since they were not 
geared to training for outmigration to non-farm jobs* 

Fulco, ^04 i^jg study Qf farrn workers, states that public manpower 
programs will continue to be the main vehicle for retraining-farm workers, 
and he is optimistic about the use of programs ^uch as MOTA. CJoodwin^OS 
concluded, after studying several natiorral manpower programs, that the - 
Manpower Development and Training Act has been effective in retraining 
technologically displaced workers, Korsakov'-O^ discussed the successful 
retraining of unskilled dockworkers in the U.S.S.R. which helped them 
make a smooth transition to more mechanized work procedures. 
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A number of studies ^0'^ have discussed the use of public relocation 
programs as an additional adjustment to technological change. The basic, 
concept involved is that techno bgical change and aggregate demand stimulation 
affect job opportunities in an unequal manner among various regions; thcfrefofe 
^workers need to be mobile. When the literature that discusses public 
^upported relocation is reviewed, thealmost complete lack of material 
in the latter 1960\s and 197Q's, especially material in the United States, . 
corties as somewhat of a surprise. Tliis is true despite discussions concerning 
^the n^ed for relocation by the National Commission oKTechnology, Automation, 
and Economic Progress, the National Industrial Conference Board^^^ 
and the. California Commission on Manpower, Automation, and Teclmology. 

^tlelocatidf\ supported by public agencies and funds has been a rarely used ^ 

v> , . • . . 

adjustment mechanism in the United States and, based on present literature. 

p **» 

appears still to have a low priority. 

. Two studies, one by Seligman*^^ published in 1964 when the economy 
had experienced a long high unemployment pertodaad the others by Wolfbein^^^ 
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published in 1970 when the economy had experience a long full-employment 
growth perioUr agree tliat technological thange has caused and will cause 
serious porker displacement, in some sectoi^s and regions of the- economy, 

'and that public relocation programs are essential to facilitate adjustmen^t. 
Two studies discuss, the relation among technological improvement, economic 
growth and labour mobility in other nations. One study, ^y the Canada^ Depart- 

^ment gf La^wur, concerns Canada; the other* by Mdevskii, concerns • 

the U.S.S.R. Both art-iclcS conclude that mobility is. required along with 

technaloglcal change for industrial growth 4o occur, and that workers must 

* 

become accustomed to the idea of mobility, Tlicy also stress thatgq^vernment 
las a responsibility to aid the required worker relocation. The Canadian • 
artmc discusses the use of government assistance loans' to displaced, 
establislKid auto workers as set up in contract agreements including the 
U. A.W. , the auto producers and the government. ^ ' . , 

4. Income '&nd \^ork Opportunities-- 

, Various discussion^? and proposals for income maintenance systems 
(negative income tax, giiaranreed annual income, unemployment compensation) 
.are found in the literature. These writers ^argue that technological 
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change will caus^ unemployment, possibly for long terms or permanently, 
and that to help the ex-worker and stablize the economy income maintenance 
is needed. Not only is income maintenance advocated for those unable to 
find employment, but also it is proposed for those who are unable to be 
fully or adequately emp loured. 

Unemployment compensation is discussed as ^ measure to help- 
maintain displaced workers' earnings -as they search the lal^or market seekiirg 
reemployment alid/ar to aid displaced workers in meeting their spending 
neefls during cyclical downturns in the economy. Issues r^^lated to 
unemployment compensation concern the number of worktars covered, the 
payment size and the number of weeks the payments should be continued, 
including the use of any extended unemployment benefits periods. 

The use of minimum wages as an adjustment for techno logi^cal change 
has not received a great -deal of attention in the literature, although its use 
is proposed in a^few articles, Poschkis^^^' suggests the somewhat novel 
idisa^of legislation to preVent moonlighting jn order to increase employment 
opportunities, e^specially for non -whites. 
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5. Unioh-IManagement Relations , - 

Several studiesM^ have discussed public" involvement in the collective 
bargaining'procedures and/or changes in the legislation affecting the bargaining 
process. One view is e;>qpressed by^Seligman, 120 ^ho concludes that unions* 
responses to technolo^cal change have been inadequate and the answer 
lies in tripartite bdrg^llriing involving labor, business and governments 
The almost opposite view is expressed by Aronson, ^^l v\^ho concluded that 
collective bargaining appeared to be handling most adjustment problems, 
although the use of third party assistance was used in more difficult cases. 
Levinsonl22 concludes that collective bargaining has achieved a reasonably 
high degree of success in dealing with labor displacement in the transportation 
industries. To strengthen the collective bargaining process, he suggests * 
that labor legisliation should be consolidated si that it is applicable to all 
major transport sectors. More broadly baaed bargaining units*(perhaps 
national) should be encouraged and public poliey^in this area limited. Finally 
he recommenda^the standardization fo the scope and applicability of unfair 
lalior practices provisions to improve tfie knowledge of all parties involved 
wijth respect to their position in the bargaining provisions. 

For general reference, see: 
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Privately Developed Adjustment Mechanisms 

This section presents the current state-of-the-arts concerning 
the various types of adjustment mechanisms that have been developed at 
the firm and industry level by management and labor. Included are discussions 
of the relative use and value of th^ different mechanisms to the workers 
and to society. The various adjustment instruments and methods will be 
grouped in the presentation as they were in Part I: transfer, relocation, 
and retraining measures job protection measures; work sharing mechanisms; 
Jncome security plans; re-employment aids; and bargaining procedures. 

Chapter II of Part II and the first section of this chapter outlined 

* 

the many studies and writers that hav.e concluded that techftological change 
was not creating substantial displacement* of workers in the economy. This 
was attributed to full employment growth in the economy (technological 
changes having had less impact on skill requirements than had been assumed), 
to the flexibility of the labor force and to- the number of effective adjust- 
ment mechanisms that have been d2veloped by labor and management. 

I 

The number of adjustment mechanisms and the various combinations "bf these 
In use In differing industries and firms in tlie economy Is qUlte lengthy 
and impressive. While these adjustment aids are' missing In some areas and 
their effectiveness and optlmatity som'etlmes questioned, the general conclusion 

' must be drawn that these mc^chanisms have helped a great many workers 
in a vast. segment of the economy to adjusl to the Impact of new technology. 
Management and lalx)r, through cooperation, negotiation and, sometimes 

•through conflict, have allowed the introduction of new technologies while 



minimizing the pb'tential displacement of T;vorkers'an^ compensating many 

who were di'splaci^d, either temporarily or permanently, 

^ y ^ , . - * : ■ . 

l\ Transfer, Relocation, and Retraining 

The amoujit of worker adjustment* to technological change that is 

^ 

handled^y in-plant transfers, transfers between plants and relocation and , 

\ . • 1 2S 

by on-the-job and in-plant retraining-appears to be vast. > These more 

traditional approaches, while nat receiving the attention which some of the 

more' dramatic mechanisms such as early retirement, guaranteecj^ annual 

wages, extended vacations , ''profit sharing, etc. ^receive, seem tojDe^handlitig 

a much lar^r amount of the adjustment process. Related issues are main- 

tenance of paygrades wit^^the trailsfer, plus the usfe of wider s'eniority/' 

'un|ts and reJlof^a^rl allowances to encourag-^ transfer and relocation/ . 

124 - . *■ t 

Aronson/. ■ concludes that technological change has continued to 

,^\''''\. ^. . • • . ; . . / ^ 

cause declining efmployTi;>^^«L$*''Op"|)ortunities but that<^in-plant transfers are 
more itaipartant-than labor ttirnoveir in wotker adjustment to tetshnological 
jchange/ The,0,E;G.D. . recomiT('en^d^ndustry aids to worker adjustment, 

■ ■ , - V . ■ Hi ^ . , ' ■ - ■ • 
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In addition to .the literature to'be cited individually, tlie following, material 

represents the literature published since 1965; 
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especially through intra -plant programs of retraining and transfer, as a 
method to. reduce government needs in thi§ area. As a specific example, 
a U.S.. Dept. of Labo^r-studyl^^ found that orderly transfer to another job 
was the adjustment ultimately achieved for nearly all displaced employees 
in a large electric and gas utility firm whose original jdbsi were affected 
by. a technological change. . * . 

The use ot between-plant transfers and relocation as adjustitient 
mechanism^ can be highlighted by reference to several specific studies ! 
Pichle.r, in reporting on a cas^ Study, -^^^ states that although t^hexe were ^ 
some^ mobility problems, the transfer option appears to have afforded the ^ 
most effective me.chanisms for adjustment to plant shutdowns. He found • ^ 
Blacks more likely to transfer tha^n to r^ettain; this he attributed to. frustration 
with'dTscriminatjng job security barley's' and school practices in their 
local areas. He. also found tliat fg)il/^ni^# over thirty the distribution of thqs^ , 
^ccepti^ig transfer showed a ft%t distribution; this finding contradicts tfie • . 
theory thjat mobility and acceptance of transfer is negatively related.to age. 
Pichler-also found that those workers who chose the transfer option/were most 

satisfied. Lipsky-'-^S in his st^%0^bf^plant shjutdown found that those workers 

■ ' . ■ ^-^--^ . ' • * . ^ 

who least needed the aid; of adjustment mechanisms were the more likely 

/■ • ■ f 

te relocate, while those workers most likely to benefit from the use of the 
the inter-plant transfer system were|ess likely to relocate. 
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Robinson^29 g^^j Walk:er^^^ both fouad sigaificant use of relocatioa 
plaas to aid Office workers displaced by techaological chaage. Walker's 
gon'dlusiofis were based oa a review of data,*surveys and investigations 
for office workers and telecommunication non-manual workers in Westgm 
Europe, United States, Japan, Canada and Australia. Freedman^^l in a 
study of telephone operators found considerable use of transfers to^other ^/ 
offices. This was aided by the various offices' keeping information on each 

other's needs fof replacements and using this information as a basis for 

. . - ■ • / - . 

transferring workers , 

■ \/ . ^ 
In an earlier study based on several case studies (1963), Weber^32 

reported few workers chose the transfer option, but those that did were 

satisfied with the mov^e. He did. find that workers were much more disposed 

to inter-plant transfer within the same labor market than they were to 

relocation to a more distant area. A Canadian Department of Labour study^^^ 

based on 471 collective Bargaining agreements concluded that the two most ,\ 

important provisions that were drawn up to meet the impact of technological 

change were retraining and relocation. 
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One of the deterrents encourftered in getting workers to use inter* 
plant transfers involving relocation is the cost incuiTred in moving. This 
cost is both psychological and financial. The psychological costs involve J 
leaving family, friends and a known community in return for the uncertain.ty 
of a new job and a new community. The financial costs and, perhaps / part 
of the psychologicarcosts can be fully or partially offset by the use of relocation 
allowances by the firm. A number of studies over the last ten years have / 

discussed the value of relocation allowances to stimulate and aid relocation 

^ ' t 

in Response to technological change which reduaes employment opportunities. 
The firm in return for this orut^lay receives les^ union resistance to change 
and retains an experienced worker with trai^g specific to the firms activities, 
/ The use pf seniority riiles affects workers' use of transfers in two 

'/ ; , V./' 

ways^ ' First, the use of wider seniority units is one form of job protection 
for older workers (to be discussed in the next section), because it gives them 
the highest priority for job' tran^jffer and the ability to "bump out" workers 
with less seniority. Second, transfers which do not include continuance of 
old seniority levels and rights My discourage' established use of the transfer 



option. Several studies have 
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traasfer as relatedjp^jty6transf^ Weber^'^^ andbavef^'^ both specifically 

point to-ttfe disposition of senipdty rights as" an imporua^t factor in determining 

• ■■ '' • ' ' . f 

the effectiveness of interplant transfer' systems^ ' * • 

Another method by which workers may be encouraged to accept job 
transfers (rntra-or inter-plpnt) anjd by which union resistance to change can ^ 
b<i lowered is for laboj>afi^management to^agree'an the-maximumNtiumber 
of paygrades'a worker may-be lowered if he accepts transfer'to a new work - 
actWity. Nelson, Peck, and Kalachek^^S advocated the use of a hmit 6n' 
paygrade decreases as a method of aiding old^rworker adju^ient. The U^S. 
Dept. of Labor report^39 impact of new technology in a'gas and electric 

utility pointed out that maintenance of paywith job transfer oliminated'a- 
major source of ehiployee anxiety, y^^- - , - . * ^ 

The second half of thi^ section cgntains material concerning retraining 
efforts in the private sector as a means of aiding worker adjustment to 
technological change. The use of retraining- within the firm appears to 
be extrenjely widespread, more so probably than any other form of adjustment' 
mechanisms discussed in the literature. Retraining occurs in formal 
programs and*, evidently, lo a grqater extent through informal on-the-job 
activities. Retraining i^s often us'ed in conjLinclions,with job transfers since 
new skills are.often required for a new work .activity. 
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The amount of literature. giving evlden'ce of private retraining and/or 

/ 

advocating private retraining as a method to ^cusliion sulostantially the . 
impact of technological change on work.ers ivS extensive from the early 
1960*s through the early 19^0*s- ^^9 Several areas of disagreement or differln 
views concerning the use of retraining do exist in thq lileratute and these 
will also be discussed. \ ■ ^ 

To begin the discussion of specific nialerial, two articles that conclude 
there has been relatively little impact on needed skills^ from automation, 
discuss the proper role for retraining to aid the small number of workers 
who are affected. Ardnson^^ found lhat for displaced low-skill workers, 
retraiaing was the best solution; however, he found that only the highly skilled 
job? ncTed extensive retraining. Herman in a study of twelve plants that 
had implemented computer control systems, concluded ther9 was tittle 
impact on most skills including lower skill levels. Some higlier-skill-level 
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jobs were created/'"and--warkers retrained for tlys^ positions^hjoyed higher^ 



wages . 



• ' . 143 • ^ ^ ■ 

Piore, in a study based on x^xtensive interviews in eleven industries, 

' / " " 

fouhd informal 6n-tlie-job training to take place as technological change 
occurs, during thG process of innovatton, instlillatibn, and debugging of 
the new equipment; training, innovation, and production then shoul^ be viewed 
as joint products. Me also con'cludeJthat informal on-the-job training appears 
toT)e a much more important source of skills than are schools, apprenticeship, 
the armed forces, or company -classroom-training for- almost all blue- 
collar manufacturing occupations. Similarly, the Mueller, et al^^^ study \ 
,concludad that specific, on-the-job training seems to prepare workers better 
far new jobs than gene ral yp datton^f^education does.- 

Pichler reported in two arl^cles^^*'^ on the Uise and effp:t;of -retraining ^ 
for workers displaced by pla4Tt shutdowns- ?bund thai aceept^lice of , 
retrain in^fihbwed a negative relation with age and educational achievement. 
Unskilled work'ers and those with skills not transferable across industry 
lines wer^vanore likely to use retraining programs. In attempting to measure 
the impact^f retraininjg, he found various results according to /the criteria* 
used." Retraining lowered the unemployment*rates on].y if high labor demand 
was present affer retraining was finished. Post ishutdown earnings did not 
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appear to be affected immediately by jraining; however, trainees did enjoy 
greater' upward-skill mobility than did nontrairfees, so their long run wage " 
prospects may have been e'nhanced. . . ' * ' " 

Several studies for specific industries>have shown the value of ' 
retraining'for both on-the-job training and,special programs. Goldl:)erg^'^6 
/discusses the wide u§e of training programs to upgrade s^kills in longshoremen 
in order to allow them to handle the new equipment, Pra&ow and Mass^arik^^''' 
concluded that in the aerospace industries unskilled people can be hired al 
low lev-els to bc^ trained via on-the-job methods to work with new equipment\ 
A study}'^^ of an electric and gas utility found that training was a key measure 
in facilitating tJie successful adjustment of employees assigned, to new work. 
Training was almost afways provided bn-the-job, during working hours. 
Critchlow, in a study of the iJ.S. printing industry, and an Australian 
Dept. of Labour and National Servi=ce sjudy^-''^ of the printing trades found 
that rathdr extensive Retraining had allowed for smgoth adjustment to 
technological change by most affected workers. Vickery, 151 in a study of 
"New Technology in Laundry and Cleaning'Services , " recommends that 
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unions and management implement trainiag programs to augment some 
existing retraining for foremen; maintenance men, and administrators. 

A number of studies ha^e recommended the use of expanded use of 
retraining programs to aid worker adjustment to new technology. 
Berenschot!;'^'^ argues that specialized training on the job should be coordinated 
with public education and pre-vocational training. He feels that capabl^^ 

employees should be giv^n opportunities for training in stages throughout 

' ' A 

their working c^reers'and that a car'eer would then become a dynamic process 

X, ^ ^ **> 

of retraining. Bolz^'^"^ argues that it is management's responsilDility to 
persuade workers to undertake retraining so tljat technological change can 
be to their advantage. Critchlow^''^^^and Warner^'^^^ liave advocated ex[)an1ded 
union sponsorship of retraining programs for members, 

Several writers urge-greater retraining opportunities in the private 
sector for special worker groups. Agassi^^^ stresses that the private 
sector must provi(^e greater labor mobility and opportunities to women 
by giving tliem more technical training. Two studies recommend the 
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expanded use orf training-opportunities to aid older workers, Dunlop^^^ 
speaks for okifer workers in general, while Dalton and Thompson^'^^ argue 
for innovation^ in reytraining methods to aid older engineers whose skills 
have been made ^isolete. 

Various warnings concferning the use of retraining also exist. An 
O.E.CD. study 160 and a study by the Manpower Admir\istration fo the U.S. 
Dept. of Labor 161 counsel against too narrow skill or jfljjb training which 
may be outmoded as soon as it is completed. Tlie manpower administration 



study also points out that when technologies are altered a great. deal, the 
potential for successful, comprehensive on-the-job training is diminished, 
'Padfifeld and Martin, in their study of farm workers and mechanization, 
discuss various ways in which retraining tould be used; but they warn that, 
on the whole, rehabilitating Anglo-isolates (Native Americans and Mexican 
Americans) by retraining is not possible. This would be proposing vocational 
solutions for social and emotional problems. ^Finally, Bright'sl^'^ warning 
against too much skill-upgrading in public programs carr be repeated for 
private sector programs. Bright believes that automation will not- significantly 
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inc/rease required-skill levels forx^rkers. except, perhaps, for some persons 
in the maintehaace areas. ' / 

2. Job Protection Techniques 

When the introduction of new technology threatens'to' reduce employ- 
ment levels, vaAous m^thoSs'of protecting ttie jobs of'all or part' of the 
, pVese^it workers have been established ify management and by union-manage- 
ment cooperation and/or negotiation. One very common ly.usel means of " 
maintaining the jobs pf the existing work force has been to let normal attrition 
(quits, retirements, deaths) reduce the work force lo the new. lower required- 
level. This is another apparently widely us'bd adjustment mechanism -that 
has received little attention in the more popularized literature but vs discussed 
in a great many professional articles. ^'^^ 

A. few specific examples can help point out the widespread' use' of 
attrition. Walker^^S reports ofi the use of attrition plans for non-manual 
workers threatened by technological change in Western Europe, the United 
States, Canada. Japan and Australia. Gombergl66 reports on the use of 
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noiroal attrition as an adjustment^ mechanism for longshoreifien, for railjroad 
wotkers, and for steel industy workers. Robinson ^^7 found that most 
firms allowed normal labor turnover to absorb any impact of automation 
on clerical jobs. Freedman^^^ reports the use of attrition to aid the adjust- 



ment of telephone operators as the industry autamated. A Business Week 
article^^^ reported on the use of attrition tQ aid worker adjustment at a 
newspaper printing plant- • , ' 

Attrilioo may lead to problems, as pointed out in the Business Week 
article discussed above where a union charged the firm with attempting to 
increase work loads, though the attrition scheme by releasing more employees 
than they should haye. Wolfl)ein^ and Kheel^*^^ point out that attrition due 
to automation is a threat to thq labor force because it creates no new jobs. 
Kheel also' points out t-hat attrition hurts organized labor by reducing tlie 
number of workers involved, . 

The use of seniority as a basis for retention during periods of 
decreasing employment is a standard practice in much of the business and 
industrial world. Widening and broadeningthe seniority base appears to 
be fairly commonly used and advocated method of maintaining the employment 
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of older, more established workers when firms, implemeat aew technology 

a 

* ■ 

which displaces workers. .This involves spreading the workers' senriority . 
to include workers in all sections fo the plj3pt or* perhaps in all plants owned by 
the firm. Barbash^^^ and Killingsworth^^^ both point out the growth in 
union pressures for broader seniority uni^s as workers* fear af displacement 
by technological change increases. Herding, in a study primarily of 
automobile and steel industries in the U.S. and West Germany, found that 
attempts to gain effective seniority and o^her job protection clauses in 
bargaining have often failipd, largely because the international federation ' ^ 
of the unions involved are. more concerned with wages, fringe benefits and 
earftings stabilization, 

,* Davey argues that workers forced to transfer to another plant 
in order to retain employifient should have their seniority protected. Weber, 
in his study concludes t,hat the" disposition of seniority rights is an important 



addition to the articfeq' cited individually, ^ee: 

Golodner (73:1,00) Freedman (68:4, 50) 

Kjng (72:12, 00) ; Goldberg (68:5. QO) ^ 

Rehmus,(71:6.50) " ' Zeisel (68:21 . 00) 

McNiff (70:9. 50) Barkin (67:2. 50) 

Shils (70:15, 00) Canada Dept, of Labour (67:7. 00) 

Mueller et al (69:23. 00) ' MacDonald (67;12. 50) 
Prasow and Ma-ssarik (69:26.00) 

l-^^Barbash (63:1.00) • * 

^'^fKillingsworth (70:9.00) 

^'^•'',Herding(72:6,50) 

^"^^Davey (72:4.00) * ^ 

^'''^ Weber (63:18,00) " ■ ^ 



. . 89 . 

factor in determining the effectiveness <)flQter-plant transfer systems.- 
On the other hand, arguments against broader seniority have been raised 
by some. Porchkis^'^ believes that seniority clauses protect white workers 
while- they displace non-whites ^ho do not get to build up seniority sufficient 
to protect them. Younger workers, in general, may object to broader , 
seniority systems, because such systems ayow)older workers to lake jol)s 
even if the jobs are in other plants or sections than where- the older workers 
are presently located. 

In^pecific industry studies, KiUingsworlh^^^^ discusses the use and ■ 

■» 

negotiation for b;:oader seniority units among workers in the automobile, 

rubber, steel, and railjroad industries jand among longshoremen. More 

recently, Levine^^^ also discussed seniority systems for railroad workers 

while Goldl^ergl^l discussed seniority use among longshoremen. 

Transfer based on seniority and ability of displaced wbrkers m a ' 

gas ahd electric utility was discussed in a U.S. Dept. of Later report. "^^^ 

1 8^ 

Finally^ 'Nelson, Peck and Kalachek^ argued for the widest possible seniority 
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base ia order to aid older workers displaced by technological change, since 
these workers encountered th^ greatest re- employment profile^ms. 

Ojie Gff the most controversial and emotionaradjiistment mechanisms 
discussed in the popular and proiessianal literature is job protection through 
various types,of job security provisions involving work rulps; job tasK 
assignments, ''featherbe^ding, " job flexibility, guaranteed employment, ^ 
etc. Basic to many of the^job security discussions is the concept of the 
worker's property fight .to his j6b (as discussed ia Part I of this report), 
Gomberg?^^^ has developed the logic behind the worker's property right to 
his job; and he aifgues that this right must be accepted by management and 
the public in bargaining agreements. He does point put that unions also 
have' the Responsibility not to take an apti -technology position; so. he associates 
job security with a 'growing, vigorous national economy. . ' 

As Killin^woifthlS^ points out, one of thq results of automation . 
appears to be an increased emphasis on job security in collective bargaining, 
including attempts .at '\job freezes" and at more res'(:rictive work rules. 
Several labor disputes such as the highly publicized ones in the const:fuction " 
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mdustryl^^ in tjie steel industry aad in the railroad industry^^^ have occurred 

, " ■ V ' ' ■ ■ . 

over the issues of job security and work rules. Stroag work-rule and worlc- 
preservation clauses do exist or have existed in some areas such aS' the 

' , V . . • i 

printing and publisliing trades^ Kasier Steel,. 190 railroads. and among 

J, ^ 

longshoremen. * ' . 

-i - ■• ■ -■■ ■ ■ 

The general impression from the literature is that the number of . 



restrictive.workfeule^in practice in the United States i'fe small and somewhat 
isolated to certain organized fields. The effects on the U.S. economy 
appear ^jjj^e /Slight^ arnjpst. Cerfainly the effects in the U,S* cannot be 
compai-ed to those in^Great Britain; where a common contention has been 
that British' trade unions' restrictive practices have been partially responsible 
fot the poor econo^lic performance of that nation. M^rtimer^^^ argues 



that the unions even in Britain have adopted more productive approaches • 

■ ' 194 ' ' \ I ' ^ ' 

Kheel believes that wi^ile organized labor has, at time^, resp'ond^ to 



automation with featherbedding techniques, this is t)ot the usual approa^h^^^^* 
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because society reseats this technique and because many unions promote 
automation to reduce .drudgery and increase incomes. Thus he concludes 
that unions usually seek other forms 6f adjustment mechanisms. Herding^ 
feels that unions have-not been successful in job control .because of lack 
of support at the international union level. King^, -^^^ in a study of arbitration 
cases, concludes that unions have been quite aggressive in attempting to 
counter the move to advanced technological fnethods; but they have been 
Successful in on4y22 pereeat of the cases. The unions, however, / 
have; rarely violated no -strike" clauses in their: disputes. Arbitrators 
have been firm on /the retention of present workers covered in existing 
contracts clauses on. work arrangements. . ' • . ^ 

In' specific organized 'labor contracts, little evidence of the existence 

•■-■",/■■'.■ 

of disruptive work rules' or even the extensive existence of restrictive work 
rules^'is found in the literature. Rehmus-^^^ concludes that the railroads* 
disputes >vith the railroad brotherhoods have not in any significant'way 
impeded the introduction of changed s^^improved technology tier have 
the disputes impeded the general dispersion of the resulting gains from 
improved technology, Killingsworth^^^ found few work, rules in existence 
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in the rubber industry and in the auto industry outside of those rules of 
the skilled trades groups . Hartman, Goldberg^OO and Killingsxyorth^^l 
point out the switch from .very restrictive work rules to much more flexible i 
job assignmentjs that was' accepted in 1960 by the longshoremen. Hartman 
concludes there was a very substantial annual savings to the industry as a ^ 
result of the eliminatioa of the restrictive work practices, dnd'^he expresses, 
the opinion that the union members were better off with better wages and' 
easier plrysicarwork. Godberg points out that the regular longshoremen 
labor forces have been kept in balance by upgrading to- senior, regular 
positions only as needed,' and by limited entry to less senior categories. 

A U.S. Dept, of Labor study^^^ points out that restrictive practices can 

... ' * 

often be justified on the basis of safety and must be considered in relation 

to the particyular industry in which they are established. 

Weinstein^^^ disgusses how management must anticipate the cost 

of potential labor resist^ce to technological change and include this cost 

in calculating the expected rate of return from the investmeat. If the 

iavestmfent will not pay because of labor resistance, Weinstein points ouf 

that firms may choose to implement the new technology in such a way 
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as completely to eliminate thejtroublesoijne woi|ker group and union. As an ' m 

example of this, Killings wo rth204 points out that the rubber industry when 

faced with wildcat strikes and Organized shutdowns by labor countered, in 

the' late 1950's, by building completely new modernized plants and letting ^ 

old plants suffer. 

. Several authoj^^ have pointed out that managemqnt^c^n reduce the 
employment impact of technological changet^by not overstating the skill- 
^ level requirements for jobs and by making better -matches between workers' 
. skills and existing work neieds. Bright205 pointed out the danger of over- i 
skill specification in industry in general as industry automates/ Burack and 
McNichols^^^^nd Dalton and Thompson^O^ ^gyg discusj^ed the idea that the 
better coordination of available skills and job assignments qan lessen the ^ 
impact of technological change on older managerial personnel and on older 
engineers, * • 

Several articles208 discussedthe ways in which management could 
affect the employment impact of technological change by the timing and/or 
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type o(, innovation introduced, Studies such as the one on the Atlanta Office 
of the IR3 have shown that a slow, gradual introducticin of new innovations 
to be much less disruptive on employment than is rapid conversion/ If 
a choice in the form or type of innovation is availably, then it may be possible 
to choose a. type that better fits present employee skju^. Herman^^^ found 
little labor displacemenl had occurred in twelve plants in various industries 
as^pomputer-cpritroUed systems were installed gradually over time, Prasow 
and Massarik^l-O and Welsh, in their studiies of the aerospace industry 
and the retail food industry, respectively, found that gradual introduction ' 
of change allowed for smooth adjustment/ Welsh, in the study mentioned 
above, and Barkin^^^ emphasize the need for.planning for the innovation 
and for communication among management, union and labor concerning the 
%>roj.etted»chan^. . . 

The information of multicraft unions or union mergers is another 
technlqjy,^ to enhance labor's powerto promote job protection and other 
adjustment mpohanisms; this 'technique^ has been reported on or advocated .. 
in several articles. One reason for )the.wider union base is to overcome 
problems in union jurisdictional lines and functions created by new technologies 
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whea these problems tend to blur old craft and job*distinctions. ^^'^ Weinstein^^^ 
points out another reason for,multi craft unions. If companies atj:empt to 
eliminate one skill or ^craft line by the technological change and thus eliminate 
that union group, the use of multicraft or union merger will counter this 
movement. This would allow for a broader seniority base and a common 
i)aygaining group. In a similar manner, Kheel^lS ^^d Weber^^^ argued 
that technological change was causing a decline in the relative size and strength 
of unions and that a broader union base would aid unions in restoring their 
bargaining powers.. Weinstein, however, points out that as of the mid * 
1.960's, no significant move towards the use-of multicraft unions or union 
mergers- had appeared. 

The'uSe of white collat* unions to aid worker adjustment to technological 
change is discussed and reported on by several writers. 217 This gives 
white-collar workers an organized base from which to bargain and a means 
tp promote their own job security. It may also aid blue collar workers by 
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giving a lai;g©r ajid broader base of workers represented in the bargaining ^ 
process much as a multicraft union vOould, 

V 

3. Work 'sharing Arr'angements \^ . ' 

•• . • • ' . • 

The industrialization process in western economies, in Japan and ia 

Australia was accompanied by reduced hours of }york per day and per week 

and more vacation time and holidays. Thus with the ^'automation revolution** 

of the late 1950's and early 1960*5, many writers speculated that the tech- 

\^nological change would lead to further decreases in working hours. Other 
writers thought that work sharing arrangements would be necessary to keep 
unemployment from Increasing as a result of automated processes. While 
some evidence of^A/ork Sharing and shorter working hours is found, this 
appears to be occurring in a few rather isolated *areas; it is not clear that 
the shorter working hours are always the result, either wholly or partially, 
of technological change. 

Two other- methods of sharing the work that have been discUssed at 

^various lengths are reduction of overtime and extended vacations. Aronsdn,^^^ 
in his study of the general economy, found that reduction of overtime was 
seldom used as an adjustment to technological change. Kheel,219 
study of the 25 hour work week for New York. City electricians, found the 
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shorter wt>rk week had not caused much overtime (and had caused fewer new 
jobs to develop than was expected). Several articles220 have discussed the 
use of extended Vacations and have reported discussions of it in collective 
bargaining procedures; hdAV'ever, outside of a few headline gathering settlements 
such as the steelworkers* contract, few references are found to the use of 
extended vacations, especially as an adjustment to technotogical change. 
The use of early retirement plans can be viewed as a means of indreasing ' 
employment for younger workers. '(These systems will be discussed in 
the next section under Income Securities. ) * 

As pointed out above, a large number of speculative discussions of 
the use of work sharing and shorter work weeks as adjustment mechanisms 
for technological change exist in the literature. Dates of publication of 
these more speculative discussions are clustered in the early and mid 1960*s 
up through 1966,22^ and they appear again in the early igyo's-. It is 

tempting to speculate on the effect of the recession of 1958-1962 on the 

• ■* , 

appearance of the later articles, and of the strong economic growth Of 
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the latter 1960's oa the lack of work sharing discussions for that period. 
Exaitiples of these speculative* discussions include Siemiller's223 statement 
that .collective bargaining can reduce the impact of automation by seeking, 
among other things, a shorter work week, and Kheel's^^^ discussion of 
unions reacting by seeking, in many cases, a shorter wo'rk week. Dunlop225 
argues for shorter hours and job sharing to aid the adjustment of older workers, 
while Baker226 poiats out that part time work will enable men and women 

to lead private lives as .well as careers; 

Work sharing provisions have been encountered and discussed in the 

literature. Stieber,227 ^ 1961 article, discusses the use of work shifring 

^ * 228 

in several manufacturing industries during the late I950\s; and Weber,. 

in a 1968 article, discusses work sharing as one means to lessen worker 

displacement that is found in labor- management agreements. Klieel229 

discusses the 25 hour work week for New York City electricians. Walker230 

found some work sharing in reaction to automation in banks and insurance 
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firms in tfie U.S. and other developed economies;- and Killingsworth^Sl 
reports on the union acceptance of work sharing in the rubber industry. 
Considerably evidence in the-literature points to the lack of use of work " 
sharing^agreepients in the vast niajority of businesses as a means to adjust 
to technological change. Mueller, et al, 232 in their survey of workers 
in a cross-section ofU,S. industries, found only a Small percentage ha^ 
worked shorter hours because of changing techno lo^. Aronson,233 in 
his study of industries -and firms in the U.S. . found that the reduction of ^ 
work hours was seldom used. In Canada', a study of 471^ contract agreements234 
found that provisions for work sharing were seldom used in response to 
problems relating to new technologies. 

4/ Income Security Measures 

This section will present a review 6f evidence and discussions concerning 
the use o-f income security programs as adjustment mechanisms for technology 
change. The measures which include early retirement, guaranteed annual 
wages (GAW), supplemental unemployment benefits (SUB), severance pay, 
profit sharing and other pay incentive approaches have received a large 
amount of publicity and have generated a considerable amount of controversy. 
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as have the various "restrictive'* woik rules approach to job security. 

Income security provisions are controversial because they extend employer- 

} » 

employee relations beyond the trafditional wage payment for labor-services - 

rendered concept;, to a broader basis. The employee is given a share of the 

gains from technological change; that ife, he is compensated for being 

displaced from work by forces beyond his control or, in the case of profit 

sharing or pay incentives, he is-^compensated for accepting change which 

alters the work activity and may threaten eventual displ^acement. As explain 
* „ - * • 

in Part I, the rationale for this is that society as 5 whole gains from tech- . 

9 

no logical improvements; thus labor demands income securities 'to make 
sure tfhe cost of the improvement 4s not imposed on onp small segment of 
society. 

Concerning the Use 6f income security measures as adjustnient 
mechanisms, the general impression from the literatuire is that they are 
used far less than retraining, transfer, attrition and wider senfority "are 
usfed but far mote than work sharing and restrictive work rule arrange- 
ments are use^J, This would be tirue for probably all the income security 

approaches except the guaranteed-annual-wage system, where tlie publicity 

* • • • 

^ If 

seems to far outweigh_J±ie use. 

* # 

The first income security to be covered is early retirement programs 
- ■ , *► 

since th^s is one form of generating greater attrition/and sharing the work 

with younger workers, Relatecf issues with early retirement are the pension 

and fringe benefit rights and amounts. A great many Articles have cited 
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^ the use of early retiremeat plaas aad/or advopated their expanded use. / • 
A relatively large amount of the material wa^ published in the lattej? 1960's 
and early 1970's; thus early retirement plans, or at least, interest in them 
was not dulled by the Jong full employment growth period of. the middle and ^ 
late 1960's. . / ' * ^ 

Stieber, weber^^? g^jj Kassalow^^^ all point to the broad use 
ar)d expg|i;ision of early retirement plans in labor contracts in a great variety ' 
of industries. Killingsworth^39 points out the development of early retire- 

ment programs in the auto ^dustry, in the steel industry aad for longshoremen. 
240 

UUman discuss'es the early retirement provision as an aid to old6r worker 
adjustment to a plant shutdown. Critchlow^^^ discusses^ the developjfnent 
of early retirement provision in the printing and publishing industries. 
Faltenmayer agreed that the provision for early retirement was becoming 
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Faltenmayer (65:5,70) 



wider-and wider spread; but, at least ia the mid-1960's, it was aot berag 
used by a gteat many workers. Most older workers eligible for early 
retireitient chose to stay on the job. • ' . 

,0. 

Two studies do report on the use of early retirement in specific 
areas. A U.S.- Depattntent of tabor study243 co.ncludes that due to workers' 
retirement, job o]:^enings m railroads remained, even with declirring employ- 
"ment. Owen and Belzuhg^^^ dis'cuss the use of early retirement at a specific 
petroleum refinery,. They found* that many workers would ohoose early 
retirement if the income "were great enough. Those wfio had retii^ed from 
the refinery seemed to be enjoying it, -had excellent mental health,, and 
good family relations; and many had sought other part-time or full-tiriTe work. 

Several articles discuss the need for-Qarly retirement and sonie of 
the issues early retirement generates.. ^45 Siemiller^^^ believed that the ^ 
impact of automation on jobs will continue to increase and that measures 
.such as early retirement will become more and more necessary "An 
international colloquium^.^^ concluded that automation was making it. increasingly 
more difficult for older workers to adjust to changing employment requirements; 



2^^U.S., DpL(72:2.00) 
244 

Owen and Bislzung (67:16.00) 
^^%or example, see: 

Gerber (65:6.30) , _ . Dunlop (66:20. 00) 

246siemiilerX70:l7.20) 

2^7laternatiGrnM Colloquium ('70:0. 10) 



, and the colloquium suggested. thaft earfy i^etireinent would be one viable 
alternative. QdeJl^^S concludes that if early retirement is to be encouraged 
' then a, great many programs for the retired must' be developed so that 

retireinenVcan give a life oi dignity and seicurity \ . ^ / ' ^ 

< ■ ' • . • ' ■ ' ' • ' ' ■ \ ' - " ■ • 

As mentioned abovej the pension amount anfl rights 'are very important 
in the decision to use early retirement;. so is the av!ailal;>ility of other frfnge 



benefits such as health insurance. The e^f feet that accepting eady retirement 

/ / ' . - . , ' . . 

has on social security payments and **normar* /pension pajrments when the 

regular retirement age is 'reached is important,. These issues are discussed » 

iji many reports and studies /^^^^ ' ^ *X 

J ■ ; ' ■ \ / ^ * 

In addition' to the telapon of pension plans to early retirement, the 

. ^ ' ' 

disposition of^nsidn, ri^jfe can affect labor adjustment by influencing workers 

acceptance of job char^^, Duoiop, S^^al^^l Wara^r^^^ all pjDint 

to the Aeed' for vestirifg the^pensioti rights with the workers when he transfei^s 

jobsv In this way tha^older wp^er does not los^ pension^ payments if he is 
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Canada, Dept. of Labour (67j7/'. OOX 

OECD(66;0,50) 

Bolz (66:6.00) ' v 

B.L.S.'/ D-OL (66:12. 00) 

Froomkin (6(^23.00) - 



fo'rced to chatige jobs; aad, jone could hop^e that he would be more receptive 

^^'•to emplo)^mLt changes. Aronson^SS concluded that the vesting of pension 

rights increased attrition while providing; better security for older workers. 
2S4 

^ Agassi "'^ argues that women must have equal access to all job protection 
and security measures, including pension rights; women, need these protections 
in order to allow them to have equal access to and incentive for seeking 
new jobs being ci^eated by technological change . * . 

' When automation displaces workers and early retirement is not a^ 
, feasible solution, ;^ome form of income maintenance over the short run 
or longmn is often proposed and used. This income maintenance may.b.e' 
a gilaranteed-annual-wage or income, if the unemployed workers' skills 
are viewed as gehe^rally redilndant-in the economy (and the union is in a v ^ 
strong bargair|ing position), or if may be supplemental unemployment 
benefits (SUB) or severance pay received due to technological displacement 

The SUB or severance' pay is meant to be a compensation to allow workers 
to maintain experlditutes and lifestyles while finding re-empl5yment. 

The guaranteed annual wage and tlie supplemental unemployra^ntv. 
benefits programs have received wide coverage and ha^^e been source 

Aronson (65:0. 50) - • ^ 

' ' " ■ > - " 

^^"^ Agassi (72:1. 50) ' 

." ' ' ' ■ <" ■ ■ • ■■ 

255 ' - ^ 

For other references to pensions and technological change, - see: " 

Golodner (73:1.00) Stern (69:31 . 00) 

. Jensen (7 1:4 ..00)" . , Crispo (68:1 . 00) 
Shi Is (70:15.00') ' Kelber and Schlesinger (67:11.00) • ' 

Hartman (69:10.00) Pichler (66:46. 00) 



of conflict, as the actual a-eed pr Mtioaale for theSe types of payments is 
,'*.■. ■'■ - ■'■ " ■ ■ . ■ f ■ 

^^ated, and the effects these compensatio.ns have on people's willingness 

' .\ • .. • • . . . 

; to accept employment and to be mqbile in the labor market is analysed.* 
.Thte use of severance p^y appestrs to be much more widespread and.to llave 
a much longipr tradition ^an either of the other more glamorous income, 
compensatidns for displacement. ^6 . 

\ \ 

• Taft discusses the development of several dismissaf compensation. 



plans in the 1920's and 1930's; and he argues th^t the use oi sever anie pa^ • 
■ ' '. :, '■ ■ .V '• ■ 'v ■ ' 

helps'. ease the burden for the displaced work^i: who .is not a risk tak'er in 

oo.t system and who is to bei.rreated as a cost-of-business, including invest- 
mefit in new technologies. Axonson,258 Kheel,259 and an OECP study260 
aU report on the use of severeric'e pay in the ecc^flomy as a means of aiding 
• *displa'c£d workers. Weber^^'l -^^^^ reports on the use of severance pay, 

In addition to the articles discussed individually, see: 

Golodner (73:1.00) Takahashi (68:19.00) 

Davey (72:4,00). , Barfdn (67:2. 50) 

Horrigan (70:6. 50) ' Canada,'" Dept. of Labour (67:7. 00) 

.Siemiller (70:17.20) ' ... Canada, Dept. of Labour (67:7.50) 

Herding (72:6.50) NAM (67:13. 75) , 

Delamotte (71:3.00) National Commission (66:41.00) 

Stern (71:9.00) - , b(L.S. , -DOL (6to.0b) 

Upsky (70:9.40) . , Pi^let (66-:46.0O)- 

Moore (70:12.00) , ' ' "Wdber (66:63.00) 

Stern (69:31^00) ^ - Freedman (68:4.50) ; 

.|^^T^ft(63:16.0a) " - . " -'^^ 
2 58 Aronson (65:0.50)' ' ' ' - , 
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^%ECD (66:0.50) ^ 

2"^^ Weber (68:20.00) • " 
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Nvhich is c^ne of the mechatiisms he groups under the "buy-out*' approach to 
ai3^ adjustment. He states that management gains from the "buy-out" 
technique, since with this approach its moral responsibility to workers is 
translated into financial terms; aAd then management has almost a free hand 
in increasing efficiency. A U.S. Department of Labor report^^^ discu-sses 
the use of severance pay In railroads and airlinee; Levine^^^ discusses 
its use in railroads; and Killingswortli264 discusses^ts use in the rubber 

« industry. ^ . 

^ Pichler, 265 his case study,' found 'tliat those workers who received 

^ a large severance payment showed some tendency to accept re-employment ^ 
later than those with a lesser payment. King,.266 ^jg study of arbitratian 
causes over the 1960's, fourwl that arbitrators held that severance pay should 
be paid only if wo if leers .moved completely out of a plant and not if they 
transferred jobs, within a plant. Nelson, PeC;k and Kalachek267 gtress 
the needior severance pay copipensation j^or displaced older workers who 
face particularly difficult problems in finding re-employment. ^ 



V 



262dpl (64:8.'50) 

^^\evine (69:14.00) 

264 ; > V . 

Killingsworth (63:9.00) 

^^^Pichler (67:18.00) 
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Many articles have discussed the use and issues surrounding the use 

of sup|)lementary unemployment benefits (SUB).^^^ The impressioti from the 

* . - * ■ 

literature is that the use of SUB is less jfrequent than the use of severance 

pay (although greater than guarantee'^ annual wages), but that use of SUB 

plans has incE^r^ecJ substantially over the last ten to fifteen years, especially 

in the well organized industries. Several studies discussing the use 

of SUB plans, in specific industries are found in the literature. These 

include studies on the railroads, longshoremen, ^^■'^ and on the automobile, 
steel and rubber industries. 272 ^ 

Gomberg273 argues that the establishment of SUB, early retirement 



and normal attrition plans^^ maintain worker security w^le allowing management 
to pursue efficient production liethods; thus they help to maintain strong 



268Goldberg (71:3^50) 
Stern (71:9100) 
Gritchlow (70:3.00) . 
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Weber (66:63.00) 
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For duscussions of SUB use in the economy, see: 



■ Weber (68-^0.00) 
Kheel (66:32.00) 
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growth in our economy. Barbash274 concludes however that unions demand 

SUB plans only after attempts at bbcking change and maintaining jobs have 

failed. All the references to the use and establishment of SUB plans were 

for industries wh^re labor was organized, in fact, well organized. Schmitz . 
275 

and Seckler conclude in their study of the mechanization of tomato harvesting 
that tliie displaced workers could have been compensated for wage loss, and 
the net social returns from mechanizatioia would still have been highly ^ 
favorable. Bec.^use tomato pickers weife unorganized, no com|5ensation 
was demanded or paid. 

The use. and misuse of a^guaranteed annual wage (GAW) as ati adjust- 
ment mechanism is an often discussed topic. 276 GAW proposals are 
^very controversial because they require emptoyers to pay wages to a minimum 
number of employees, whether the empbyees are needed or not py the firm 
regardless of whether or not the displaced worker can find re-employment 
elsewhere. As mentioned earliet, the actual use of GAW systems appears 
to bp very restricted, and the literature covering its use tends to,Umit 
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its discussion to the GAW plaas iri the steel industiry^^^ and for longshoremen. ^78 
Ross, in a study of 471 labor agreements in Canada for fl^ms with 500 
or more employees^, found that the most used method of compensation for 
the effects of technological change was some form of inGomeTnmntenance. . 

Profit sharing and pay incentive progranis are methods by which 
management compensates wbrkers in order to get their cooperation in 
implementing' new technobgies. Obviously those worKers w;ho are no^'displ^ced ' 

by technological change gain the most from these systems, since the displaced 

\ * 
worker gets only the compensation received, if any, while he was employed. 

Weber^*^^ points out that two of the best known applications ^of this method * 

are those of the United Mine Workers and the Kaiser Steel Plan. 

Th^ Mueller et al study^^^ pointed out that workers ar/e willing to 

accept technological change because this raises the chance of increased 

wages for nrlost groups. Walker282 found that automation of clerical work 

has led to some extension of work shifts but that this extension was compensated 

for-by extra income. Burock and McNichols^SS advocate the use of salary 
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incentives to older supervisors and younger technicians in order to promote 
personal development and thus better accomodate technological change in 
thdfLrm. ' . * 




5. Re-amployment Aids^ 



One method of aiding the search for re-employment for workers 
displaced by technological change is to give the threatiened empbyees an 
advance notification several weeks or months before the actual layoff is to 
occiir, so that tliey may consider transfer, retraining and/or sfart to seek 
re-employment. Many references can be found which cliscuss the use of 
advance layoff notification and termination procedures to aid displaced 
workers. Killingsworth^^^ points out the development of advance- 
layoff provisions in collective bargaining as a result of automation. 

Usually the advance layoff notification is linked to a general advance 
notification of-.a coming techxxobgical change and to pianaing for that change. 

OQA. ^ 9R7 ' 

Uilmanf" and Stern,. °' in studies of plant shutdowns, both conclude that 
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advance notification with an adequate lead time can allow planning to tajke 
place that will aid die adjustment of workers who must be terminated. 
A major feature of the adjustment process for telephone operators was thfe 
planning, well in advance,, for the estimated number of operators who would 
be needed after the technolpgicarbhange dnd the* adva;ice layoff notification 
given those who had to bb displaced. 288 

The necessity and value of advance notification of technological change 
for adequate planning and for labor-management cooperation h^as beea repeatedly 
stressed in the literature over the last decade. 289 Barkin,290 ^ report 
based op 29 case' studies, in several countries emphasized that advance 
planning with complete, open communication between management and 
workers is essential for successful adjustment, to technological change. 

« 

Two studies 291 of the railroads concluded t^at the successful adjustment . 
mechanisms used by that industry included advance notice of major changes. 
A study292 of the successful conversion to new technology at a utility company 
- pointed out that management provided adVatice notice of- chaiTge to* die union 



^^^Freedman (68:4.50) 
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and employees as much as two years in advance of. the actual changeover. 
Much of the planning was carried out jointly by management and the union - 
afid began frorh six months to two years ahead of the technological conversion. 

In addition m the advance notlficatioia of laypffs, • tlie soon-to-be- 
displaced worker can be aided by cpunseling, .placement and referral services 
established before dismissal time by management and unions, ^93 The 
National Commission on Technology, Automation and Economic Progress294 
and Rothberg^^*^ stressed the need for additional counseling and for placement 
activities in the firm to aid displaced workers. Dalron and TIiompson296 

• ■ V 

believe that part >of die observed technological obsolescence of older engineers 
could be eliminated with better counseling services. Uliman297 ^nd K3iccl2^8 
report on the. development and use of eounseling'^nd placement services 
to aid displaced workers. . ' ' - 

Little mention of preferential rehiring as an adjustment mechanism 
for technological change was found in the literature; howiever, preferential 
rehiring practices feature of collective bargaining agreements and of many 
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maaagerial rehiriag praptices following layoffs; and workers displaced by 
technological change would be covered in these arrangements also. Finally, 
Porchkis,^^^ who believes automation hits minorities, especially Blacks, . . 
relatively harder, argues for preferential hiring of minorities to offset this. 

6. Bargaining Procedures 

Some writers have discussed the use of third parties to be participants 
in the bargaining process in order to promote smooflier and more effective' • 
transitions to technological change. These third parties may be arbitrator s< 
mediators or other "neutrals, " such as the labor-management committee 
set up'in the steel industry^O^ 6r tlie public-labor-management committee set up 
for railroads. Levinson^^^ argues that tlie Use o.f national bargaining 

# 

levels in die trucking industry has allowed for rapid absorption of technological 
change into the industry; and he argifes for the^cceptance of national bargaining 
in all the transportation industries. 
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► CoQclusion 

A l?irge* number of studies have concluded tliat latjor-management 

V " 

cooperation, especially whenxombined with advance notification of change 
and advanced planning, has worked well to estajjlish a number of effective 
adjustment mechanisms. These adjystment mechanisms in the private sector 
are most effective when full employment growth is being maii;itained in the y. 
economy. Maniy writers have stressed that "the use of a variety of adjustment 
mechanisms is best. *^f^5 This gives displaced workers alternatives and 
reduces the chance of workers being left out or being forced into taking 
an unsatisfactory method' of adjustment. Among the private adjustment 
mechanisms, the most used appear to be intraplant and interplant transfer, 
retrainicig (especially on-the-job) , attrition and seniority. On the public 
side, the use of retraining, public employment, public job informatign systems 
and government involvement in labor-management negotiations have all 
been discussed to some extent. -In addition, 'the large amount of literature 
pointing oOt the need for-full employment has been reviewed. 

•n 

The literature, to a large extent, conclucles that the actual amount 
of technological displacement that is occurring Is b^elow what it could be, 
as. a result of the use of largely private adjustirfent mechanisms. Views 
on just how much ^effect technological change has had and is having on 
employment and required skills is highly debated, however, as is the ability 

For example, see: » 
B.L.S. DOL (72:2.00) Stern (69:31 .00) 

Weinberg (70:17,85) , Ullman (69:33. 00) 

Levine (69:14.00) Weber (68.:20. 00) 
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'of unions to cope with the problem. ^ Some authors feel unions are not performing 

,3vell itl establishing adjustment mechanisms, and these authors cite evidence 

attempting to support this position. This view of lack of union development 

"bf effective adjustment mechanisms is thought by some to be due to tlie decrease 

in union power resulting from technological change; others feel it results 

more from lack of union concern for displaced workers. / 

Non-unionized jobs appear to be the hardest hit by new technology 

because of the lack of adjustment mechanisms, compensation and-planning 

for change in this sectar. This has been documented the ijiost in relation 

to unskilled farm workers but white collar, professional, and technicians 

. ;/ ^ - y ^ . ^ 

jobs ar^ not free frorn displacement by technological change either. Some* 

* **v * 
non-unionized sectors have been shown to have used advanced planning 

for change and adjustment quite effectively to reduce the employment impacts *^ 

of technological change. , . 

<f ' ' ' " ■ ' 

Part I of this report attempted to cover the essential, conceptual 

issues- related to worker adjustment and technological change. This be^an 

with a rather technical jdiscussion'ofproductigh function shifts, cost- * ' , 

changes and resultant employment effects', in the aggregate anclbfy skill 

group. Part-.r concluded with a discussion of adjustment mechanisms viewed 

' through the perspective of formal welfare theory in which various policies 
issues were outlined. • . • 

, Part II outlined the current state-of-the-arts concerning the actual 

'iifipact of technological change on employment^^nd the various mechanisms 



that have developed, in the public sector and private.sector, to aid worker 
adjustment to chaage. The literature does point out, in general, the wide - 
-spread use of adjustment mechanisms in the private sector and the need 
fpr full employment; however, as can be seen by tlie diverse policy rdcom- 

V 

mendations found in die literature, coasider)able difference of opinion does 
exist as to the actual extent of technological displacement and*as to the 
value of various approaches to aiding worker adjustment. These differences 
can be explained, in part,* by the many areas of incomplete^nowledge and 
die'inconclusive evidence found to exist in the current state-Of-diC'^arts. 
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